MILLER CONSTRUCTION, INC.

P.0O. BOX 86 ASCUTNEY BLVD WINDSOR, VERMONT 05089-0086

TELEPHONE (802) 674-5525 / FAX (802) 674-5245

TRANSMITTAL

TO: Kristin Higgins DATE PROJECT NO.
Vermont Agency of Transportation Jamaica ER-BRF
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XX WE ENCLOSE THE FOLLOWING: UNDER SEPARATE COVER WE ARE SENDING THE FOLLOWING
COPIES NUMBER DESCRIPTION CODE
1 Box Culvert Shop Drawings - Rev 3 H
1 Box Culvert Design Calculations - Rev 3 H
CODE:
A FOR INITIAL APPROVAL H FOR APPROVAL

B FOR FINAL APPROVAL

C APPROVED AS NOTED-RESUBMISSION REQUIRED

D APPROVED AS NOTED-RESUBMISSION NOT REQUIRED
E DISAPPROVED-RESUBMIT

F QUOTATION REQUESTED

G APPROVED

I AS REQUESTED OR REQUIRED

J FOR USE IN ERECTION
KLETTER FOLLOWS
L FOR FIELD CHECK

M FOR YOUR USE

Re-Design at WW?2 of Box Culvert to Close Gap with WWS3 of the Bridge.
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GENERAL NOTES:

1. DO NOT SCALE FROM THE DRAWINGS.
ENGINEER.

IF A REQUIRED DIMENSION IS NOT PROVIDED, CONSULT THE

2. IF ANY OF THE WORK TO BE DONE AS SHOWN ON THE DRAWINGS DOES NOT CORRESPOND WITH THE
EXISTING FIELD CONDITIONS, CONTACT THE ENGINEER PRIOR TO PROCEEDING WITH THE WORK IN QUESTION.

3. FIELD—VERIFY ALL ELEVATIONS PRIOR TO THE START OF CONSTRUCTION. IF THERE ARE ANY
DISCREPANCIES, CONSULT THE ENGINEER PRIOR TO PROCEEDING WITH THE WORK IN QUESTION.

4. MAINTAIN MINIMUM 60 DEGREE SLING ANGLE WHEN HANDLING PRECAST COMPONENENTS.

5. PRECAST COMPONENTS SHALL ACHIEVE MINIMUM DESIGN COMPRESSIVE STRENGTH PRIOR TO SHIPPING,
UNLESS OTHERWISE APPROVED BY THE ENGINEER. STRIPPING STRENGTH SHALL BE 3,000PSI

6. ALL HORIZONTAL SURFACE VOIDS SHALL BE FILLED WITH AN APPROVED NON-SHRINK GROUT. VERTICAL
SURFACE VOIDS SHALL BE FILLED WITH FOAM SEALANT.

7. SHOP DRAWINGS WERE DEVELOPED USING THE FOLLOWING RESOURCES FOR THE CONTRACT:
PROPOSED IMPROVEMENT BRIDGE PROJECT, TOWN OF JAMAICA, COUNTY OF WINDHAM, DATED 12/5/2012.
PREPARED BY STATE OF VERMONT AGENCY OF TRANSPORTATION.

8. IF THERE IS ADDITIONAL INFORMATION PERTINENT TO THE FABRICATION AND INSTALLATION OF THESE UNITS
THAT IS NOT CONTAINED WITHIN THE RESOURCES LISTED ABOVE IT SHALL BE BROUGHT TO THE ATTENTION OF
MICHIE CORPORATION. FAILURE TO MAKE SUCH ADDITIONAL INFORMATION AVAILABLE SHALL RELIEVE MICHIE
CORPORATION OF ALL LIABILITIES ARISING FROM ERRORS OR OMISSIONS RELATED TO THE OMITTED
INFORMATION.

BOX CULVERT NOTES

1. BOX CULVERT SECTIONS ARE DESIGNED IN ACCORDANCE WITH

e AASHTO "LRFD BRIDGE DESIGN SPECIFICATIONS”, 2012.
e VTIRANS 2011 “STANDARD SPECIFICATIONS FOR CONSTRUCTION”.

2. THE FOLLOWING CRITERIA- WAS USED FOR DESIGN:

LIVE LOAD: HL-93

EARTH COVER: 3-7.5 FEET

BACKFILL SOIL UNIT WEIGHT: 140 PCF

NOMINAL BEARING RESISTANCE PER EMAIL CLARIFICATION 5/23/13 FOR EFFECTIVE FOOTING WIDTH OF 6FT:
6.2 KSF (SERVICE LIMIT STATE, RESISTANCE FACTOR = 1.0)
14.0 KSF (STRENGTH LIMIT STATE, RESISTANCE FACTOR = 0.45)

MIN LATERAL EARTH PRESSURE: 35 PSF

MAX LATERAL EARTH PRESSURE: 70 PSF

3. CONCRETE SHALL BE SELF—CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28-DAY
COMPRESSIVE STRENGTH OF 5,000 PSI. MIX DESIGN TO BE MICHIE #1953CAX. AGGREGATE SHALL CONFORM
TO ASTM C-33 WITH A MAXIMUM DIAMETER OF 3/4”. CEMENT SHALL CONFORM TO ASTM C150.

4. REINFORCING IN BOX CULVERT SHALL BE GRADE 60 DEFORMED BLACK BARS CONFORMING TO ASTM
A—615. ALL BARS SHALL BE BENT COLD.

5. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4”.

6. UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS, SUBGRADE PREPARATION SHALL CONFORM
TO VIRANS 204.07 BEDDING FOR STRUCTURES. FOOTINGS SHALL BE PLACED AT ELEVATIONS SHOWN ON A

MINIMUM OF 1°—0" OF CRUSHED STONE CONFORMING TO VTRANS 704.05(A).  ALL TOPSOIL, LOOSE FILL,
AND DELETERIOUS MATERIALS SHALL BE REMOVED BEFORE PLACING MATERIAL.

7. UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS, BACKFILL MATERIAL SHALL CONFORM TO
VTRANS SECTION 704.08 GRANULAR BACKFILL FOR STRUCTURES. BACKFILL SHALL EXTEND FOR A MINIMUM
DISTANCE OF 3°—0" BEYOND THE HORIZONTAL LIMITS OF THE STRUCTURE. PLACEMENT SHALL CONFORM TO
VTRANS SECTION 204.08.

8. EXPOSED SURFACES SHALL BE COATED WITH VTRANS APPROVED WATER REPELLENT PER CONTRACT
DOCUMENTS (SHOP APPLIED).

9. [EACH SECTION SHALL BE PROVIDED WITH BOLT POCKETS FOR ATTACHMENT TO ADJACENT SECTIONS.
DIA. GALV. THREADED ROD, WASHERS AND NUTS SHALL BE PROVIDED FOR ASSEMBLY IN THE FIELD.
CLOSED—CELL NEOPRENE JOINT SEALANT SHALL BE USED IN ALL JOINTS UNLESS NOTED OTHERWISE.

10. ROYSTON JOINT WRAP WITH ADHESIVE PROVIDED BY MICHIE CORP, INSTALLED BY OTHERS. BARRIER

MEMBRANE PER CONTRACT DOCUMENTS.
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PLAN \ 12” DEEP X 12” WIDE CRUSHED STONE

(%" OR SMALLER) WRAPPED IN FILTER FABRIC
ENTIRE LENGTH OF WINGWALL

GEOTEXTILE
FILTER FABRIC

=1

A
/5 WEEPHOLE BACKFILL DETAIL

S2.0/

1n — 1)_01)

7/8”

WING WALL FOOTING NOTES:

A

COMPRESSIVE STRENGTH OF 5,000 PSI. MIX DESIGN TO BE MICHIE #1953CAX.
TO ASTM C—-33 WITH A MAXIMUM DIAMETER OF 3/4".

2. REINFORCING SHALL BE GRADE 60 DEFORMED BLACK BARS CONFORMING TO ASTM A-615.

SHALL BE BENT COLD.

3. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4".

4. UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS, SUBGRADE PREPARATION SHALL CONFORM
FOOTINGS SHALL BE PLACED AT ELEVATIONS SHOWN ON A

ALL TOPSOIL, LOOSE FILL,

TO VIRANS 204.07 BEDDING FOR STRUCTURES.
MINIMUM OF 1'—0" OF CRUSHED STONE CONFORMING TO VTRANS 704.05(A).
AND DELETERIOUS MATERIALS SHALL BE REMOVED BEFORE PLACING BACKFILL.

5. UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS, BACKFILL MATERIAL SHALL CONFORM TO
PLACEMENT SHALL CONFORM TO VTRANS

VTRANS SECTION 704.08 GRANULAR BACKFILL FOR STRUCTURES.
SECTION 204.08.

WING WALL PANEL AND ANCHOR NOTES:

A

1. SECTIONS ARE DESIGNED IN ACCORDANCE WITH
e AASHTO "LRFD BRIDGE DESIGN SPECIFICATIONS”, 2012
e VTRANS 2011 “STANDARD SPECIFICATIONS FOR CONSTRUCTION”.

2. THE FOLLOWING PROPERTIES WERE USED IN THE DESIGN:

SOIL WEIGHT [PCF] FRICTION ANGLE [DEG]
140 34
140 35

RETAINED SOIL
FOUNDATION SOIL

A s

COMPRESSIVE STRENGTH OF 5,000 PSI.
INHIBITOR.
SHALL CONFORM TO ASTM C150.

CONCRETE SHALL BE SELF—CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28-DAY
AGGREGATE SHALL CONFORM
CEMENT SHALL CONFORM TO ASTM C150.

ALL BARS

CONCRETE SHALL BE SELF—CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM 28-DAY
MIX DESIGN TO BE MICHIE #1953CAD WITH DCI CORROSION
AGGREGATE SHALL CONFORM TO ASTM C-33 WITH A MAXIMUM DIAMETER OF 3/4".

CEMENT

4. REINFORCING IN WINGWALLS SHALL BE EPOXY COATED REINFORCING CONFORMING TO VTRANS SECTION

507.

COATED. ALL BARS SHALL BE ALL BARS SHALL BE BENT COLD.

5. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4".

A 6.

VTIRANS SECTION 704.08 GRANULAR BACKFILL FOR STRUCTURES.
SECTION 204.08. SEE DETAIL 1/S10 FOR SELECT BACKFILL BEHIND WINGS FOR DRAINAGE.

AN .

DOCUMENTS (SHOP APPLIED).

HEADWALL NOTES:

CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATEDREINFORCING SHALL BE PLASTIC OR EPOXY

UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS, BACKFILL MATERIAL SHALL CONFORM TO
PLACEMENT SHALL CONFORM TO VTRANS

EXPOSED SURFACES SHALL BE COATED WITH VTRANS APPROVED WATER REPELLENT PER CONTRACT

1. PRECAST REINFORCED HEADWALLS ARE DESIGNED IN ACCORDANCE WITH AASHTO "LRFD BRIDGE DESIGN

SPECIFICATIONS” 2012

2. THE FOLLOWING SOIL PROPERTIES WERE USED IN THE DESIGN:
SOIL WEIGHT [PCF] FRICTION ANGLE [DEG]
RETAINED SOIL 140 34
FOUNDATION 40

AB.

28—-DAY COMPRESSIVE STRENGTH OF 5,000 PSI.
INHIBITOR.
SHALL CONFORM TO ASTM C150.

HEADWALL CONCRETE SHALL BE SELF—CONSOLIDATING CONFORMING TO ASTM C260 WITH A MINIMUM
MIX DESIGN TO BE MICHIE #1953CAD WITH DCI CORROSION
AGGREGATE SHALL CONFORM TO ASTM C-33 WITH A MAXIMUM DIAMETER OF 3/4”.

CEMENT

4. REINFORCING IN HEADWALLS SHALL BE EPOXY COATED REINFORCING CONFORMING TO VTRANS SECTION

507.

COATED. ALL BARS SHALL BE BENT COLD.

5. ALL EXPOSED EDGES EXCEPT WHERE NOTED SHALL BE CHAMFERED 3/4".

6. UNLESS OTHERWISE SPECIFIED IN THE CONTRACT DOCUMENTS, BACKFILL MATERIAL SHALL CONFORM TO
PLACEMENT SHALL CONFORM TO VTRANS

VTRANS SECTION 704.08 GRANULAR BACKFILL FOR STRUCTURES.
SECTION 204.08.

AN .

DOCUMENTS (SHOP APPLIED).

2% PVC LIFTING

FILL HOLE WITH AN APPROVED NON-SHRINK GROUT SLEEVE

AFTER PLACEMENT

/ TOP OF DECK

CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATEDREINFORCING SHALL BE PLASTIC OR EPOXY

EXPOSED SURFACES SHALL BE COATED WITH VTRANS APPROVED WATER REPELLENT PER CONTRACT

A

m PLUG DETAIL FOR PVC LIFTING SLEEVES
S1.0/

3” — 11_0”

\_I< LIFT SLEEVE PLUGGED WITH POPIT LIFT HOLE

PLUG AFTER PLACEMENT TO RETAIN GROUT.
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BOTTOM OF CULVERT

/ 4\ BED RETENTION SILL (ELEVATION VIEW)

S3.0/

%" = 1'-0"

JL VAR—=

e~ DRILL & EPOXY
W/ HILTY HY150

BC2 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT) BC1 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION MARK QTY SIZE | SPACING TYPE CUT LENGTH | HORIZ. LEG | VERT. LEG LOCATION MARK QrY SIZE | SPACING TYPE CUT LENGTH HORIZ. LEG | VERT. LEG
TOP SLAB (INT) A100 10 #7 6” STRAIGHT 17'—4" A TOP SLAB (INT) A100 10 #7 6" STRAIGHT 17'—4"
% BOT. SLAB (INT) A200 10 #7 6" STRAIGHT 17'—4" A BOT. SLAB (INT) A200 10 #7 6” STRAIGHT 17'-4"
TOP SLAB (EXT) A300 5 i 12” STRAIGHT 17'—4" TOP_SLAB (EXT) A300 5 #4 12" STRAIGHT 17'—4"
BOT. SLAB (EXT) A400 5 7 127 STRAIGHT 17— 4" A BOT. SLAB (EXT) A400 5 #4 12" STRAIGHT 174
A WALL (EXT) A1 20 #6 6” "U” BARS |18°—5" UNBENT WALL (EXT) A1 20 #6 6” "U" BARS 18’—5”" UNBENT
A WALL (INT) B 16 #5 8" STRAIGHT 9'—8” A WALL (INT) B1 16 45 8" STRAIGHT 9_8"
LONGIT. TOP (EXT) C1 18 #4 127 STRAIGHT 4"—8)h" LONGIT. TOP (EXT) C1 18 #4 12" STRAIGHT 4’3"
LONGIT. TOP (INT) C100 18 #4 12” STRAIGHT 478" LONGIT. TOP (INT) C100 18 #4 12" STRAIGHT 4'—0l"
A LONGIT. BOT. (INT) €200 18 #4 12” STRAIGHT 478" A LONGIT. BOT. (INT) €200 18 #4 12" STRAIGHT 449"
LONGIT. BOT (EXT) C1 18 #4 12" STRAIGHT 4"—8)" LONGIT. BOT (EXT) C1 18 #4 12" STRAIGHT 4'=7%"
LONGIT. WALL (EXT) C1 16 #4 12" STRAIGHT 4 —8l" LONGIT. WALL (EXT) C1 16 #4 12 STRAIGHT VARIES 4'—7%" TO 4'-3)~
N LONGIT. WALL (INT) C1 16 #4 12" STRAIGHT 4 —8l" | LONGIT. WALL (INT) C1 16 #4 12 STRAIGHT VARIES 4'—4%4" TO 4'-0k~
BC3 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION MARK QTY SIZE | SPACING TYPE CUT LENGTH HORIZ. LEG | VERT. LEG
A TOP SLAB (INT) A100 10 #7 6" STRAIGHT 17’ -4"
A BOT. SLAB (INT) A200 10 #7 6” STRAIGHT 17'—4"
TOP SLAB (EXT) A300 5 #4 12" STRAIGHT 17'—4"
. BOT. SLAB (EXT) A400 5 #4 12" STRAIGHT 17'—4"
I N T l F A WALL (EXT) A1 20 #6 6” "U” BARS 18'—5”" UNBENT
: |J_L| : TAPERED BED RETENTION SILL |J_L| : ‘?E A WALL (INT) B1 16 #5 8 STRAIGHT 9'-8"
O ” F) »
9_ o ~ o _6 LONGIT. TOP (INT) C100 18 #4 12 STRAIGHT 4 =11k
I I \\__ A LONGIT. BOT. (INT) €200 18 #4 12” STRAIGHT 4’'-7"
Sl ke : T~~~ ——————————— 5 TON UTILITY LONGIT. BOT (EXT) C1 18 #4 12" STRAIGHT 4’—4”
T s < | ANCHOR LONGIT. WALL (EXT) C1 16 #4 12” STRAIGHT VARIES 4'—8K" TO 4'—4"
[re I 1 (2) IN EACH WALL (STRIPPING) LONGIT. WALL (INT) C1 16 #4 12" STRAIGHT VARIES 4 —11%" T0 4 =77
———————————— S e S (2) IN BOTTOM (STRIPPING) —
2 I O
@ L ”
) t—3-6 et
AN
I V4
[ I 1
| N\
,Mo} \\\ 16'-0" 10"+
17’—8" D: -
S v : : :
0N Ao AL (4) 25" PVC SLEEVES CAST TOP SLAB A300 N =
“ IN TOP 'SLAB FOR SETTING IN FIELD i % L
(PLACEMENT TYPICAL) T’=‘ y
o o o J/(h o - \F o o | S
] C100 A100 x >\ .
A 7\ BC2 PLAN VIEW 15 REQUIRED / ° e >
% = 1-0" UNIT WEIGHT AND VOLUME:40,500# o (TYP)
BC: (9.22CY) > c1
BAFFLE: (0.42CY) C1N [ A300 .
|
c100 -
BOLT POCKET u 3% MIN/2" MAX
(2) IN EACH WALL P ALL MATS L 5 oLk
(4) IN TOP SLAB A100 AT BELL OR SPIGOT . L
2%” PVC SLEEVES 2" CLR-A A
(4) CAST IN TOP SLAB -
FOR SETTING C200 N\ . .
/"6 REINFORCING AT JOINT ¢ T\ A200 —~°
] oS ] A S3.0/ Q - - - - N - - X - - D R
_/ "Ol _ 3 1” — 1’_0” U Ol
0 / S \ \ A400 o
~ NG
10" 16,—0” 10"
~ @: b /3 BC TYPICAL REINFORCING
\8\3_9 }/211 — 1)_011
=c|> S
o . BAFFLE REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION QTY SIZE | SPACING TYPE CUT LENGTH LAP
] HORIZONTAL BAR 1 #4 — STRAIGHT 14'-6" 18"
HORIZONTAL DOWELS 2 #4 — STRAIGHT 26” 18"
9%9” VERTICAL DOWELS 10 #4 18" STRAIGHT 7" 70 1'-0"
TAPERED BED RETENTION SILL HAUNGH
R — (1) CAST IN EACH SECTION (TYP) YA #4 DOWEL YA
5 . (TYP EACH HAUNCH)
N n 5 TON UTILITY o
T < ‘e ANCHOR T1—o T
X - o (2) IN EACH WALL (STRIPPING) N
™ < = (2) IN BOTTOM (STRIPPING) 2 l
|
s h . s 2 N
N #4 DOWELS (LENGTH VARIES) N <
A DRILL & EPOXY A .
S3.0 0 o o 3" (TYP)
% = 1-0 EMBEDMENT

3"

EMBEDMENT

BOTTOM OF CULVERT

/5\ CROSS SECTION BED RETENTION SILL

S3.0

1/291 — 19
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NOTE:
ADJUST REINFORCING SPACING AS
REQUIRED TO AVOID INSERTS

2%" PVC SLEEVES CAST IN FLOOR

TAPERED BED RETENTION SILL
(1) CAST IN EACH SECTION \ _0" 0.0 FOR CUTOFF WALL ATTACHMENT

1-8NC
6X6 ANCHOR
(2 IN EACH WALL)

e SEE DETAIL 3,/52.0
2'—10 \ e ( /$2.0)
] ! | Sy
ar x | sk N
I—_____—-_ -_—-——— - J- ____________________ J \I‘_ <|D
_ | S Z S > > N
_3 I O O |
B 55 | I ® @® ® o
[y aa]
. I_Iﬁﬁ
\S¢4/J <2 AREEp L "o | 5 TON UTILITY
e 1 —z} 3'-0
0N ™ ’ ’ 178X 8" COIL INSERTS 3-6"— 7 / ANCHOR
v [ | o) CAST N DECK IES % (2) IN EACH WALL (STRIPPING)
E : lﬁ (SEE HEADWALL DETAILS) : T =
| |
A | \ | ;L
£10” 4|' \\ 16'-0" \ 4|' 10"
17’_8”

\ BOLT POCKET

1 IN EACH WALL
2 IN TOP SLAB

\\ (4) 2%” PVC SLEEVES CAST TOP SLAB
FOR SETTING IN FIELD
(PLACEMENT TYPICAL)

1 REQUIRED
ITEM 281608 IO

UNIT WEIGHT AND VOLUME: 38,560#
BC: (8.76CY)
BAFFLE: (0.42CY)

BOLT POCKET

(1) IN EACH WALL

(2) IN TOP SLAB
@ L

/ 1\ BC3 PLAN VIEW

1"¢X 8" COIL INSERTS
CAST IN DECK

FOR HEADWALL ATTACHMENT
(SEE HEADWALL DETAILS)

2)," PVC SLEEVES
(4) CAST IN TOP SLAB
FOR SETTING

g )

£1'-0"7
-

1:_5:)7/

T—z’—e”ﬁ'
S

c
~~— 1-8NC
b 6X6 ANCHOR
©
|
) e
o °
N [
2 e
g i 5 TON UTILITY
ANCHOR
9”"X9” ~ 2) IN EACH WALL (STRIPPING
TAPERED BED RETENTION SILL HAUNCH / 223 N BOTTOM (STR(’IPPING) )
S~ (1) CAST IN EACH SECTION (TYP)
=<|3 (CENTERED)
';I- -

’ﬁ‘] '—O" /
1

21_6)1

s} o

A1'=0"#6"A

2%" PVC SLEEVES CAST IN FLOOR
FOR CUTOFF WALL ATTACHMENT

/"2 BC3 ELEVATION
(SEE DETAIL 3/S2.0)

A )

MEADOW BURKE RL-24
8—TON PLATE ANCHOR (7%")

HEADWALL 2 —

FACE OF BC3 ——

2%" PVC SLEEVES CAST IN FLOOR
FOR CUTOFF WALL ATTACHMENT
(SEE DETAIL 3/S2.0)

/“1 —0"H

5—6/

/

1 REQUIRED
ITEM 275701 HW2

UNIT WEIGHT AND VOLUME: 20,875#

STEM: (3.62CY)
BASE: (1.35CY)

6"X6"X4"” VOID W/
3" SLEEVE THROUGH BASE

(6 PER HEADWALL)
SEE DETAIL 6/S5

10'-0}6”

A

N
|

<

THIS FACE

@™ CAST IN INSERT
1—8NC 2/WALL

_— e —

—
(@]
2]
o>
[v)]
8’_01’

A

BC3 SIDE VIEW
/"3 SHOWN W/ HEADWALL

MEADOW BURKE RL—-24 —

8—TON PLATE ANCHOR (7)")
(4 CAST IN BACKFILL SIDE)

POSITIONED OVER 1" COIL INSERTS.

7"

S

=)

=) () (=) [

01 = =

8 Q
o o
o *c:
® ®
o~ 5
= :
HWS 1 —— -
T
\\r—
|
IIIQ
HWU1 —_| -
: |// | ©
™~ 7 |
\l\
o
HWL2
HWL1

)

HWZ2 PLAN VIEW

(@)
~
Q

o %n — 1:_0))

- 6"X6”X4” VOID W/
3" SLEEVE THROUGH BASE
POSITIONED OVER 1” COIL INSERTS.
(6 PER HEADWALL)
(SEE DETAIL 6/S5 FOR FIELD CONNECTION)

N N
*1’_0"*
T ke 2" CLR
THROUGHOUT
- 4 :
R 0
10 ] . /— HEADWALL 2
HWL2 N
T © -
T-D i /
— || ——— HWL T
N HWS1
%F N 6’7 g—
o P DA | _ b ”
- ; 2;_81; &- I %) .l,,l,. ﬁt\ 6 / 2 OJ/B 4
e el | BY *
I | —

1

2'—

oo

s

R=1%" i /

I

5% ”

HWJ1

A 2N HW2 REINFORCING

A ALL REINFORCING IN THIS DETAIL IS TO BE EPOXY COATED.
CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATED REINFORCING SHALL BE PLASTIC OR EPOXY COATED.

28"

R=17/8"

HEADWALL 3 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
LOCATION MARK QTY SIZE | SPACING TYPE CUT LENGTH
VERTICAL ISF HWL1 19 #5 127 L 710
VERTICAL OSF HWL2 12 #5 18 L 77—
LONGITUDINAL (STEM) HWST 12 #5 12 STRAIGHT 17'=4”
BASE TOP MAT HWJ1 19 #5 127 "y 335
BASE AT SLEEVES HWU1 6 #5 3-0” U7 6— 7
LONGITUDINAL (BASE) HWST 4 #5 12 STRAIGHT 17'=4”
p
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NOTE:
ADJUST REINFORCING SPACING AS
REQUIRED TO AVOID INSERTS

TAPERED BED RETENTION SILL 2%” PVC SLEEVES CAST IN FLOOR

(1) CAST IN EACH SECTION FOR CUTOFF WALL ATTACHMENT 1-8NC
" g7 g , (SEE DETAIL 3,/S2.0) 6X6 ANCHOR
/ Ay A — 3-0"——— : (2 IN EACH WALL)
AN F N
[ = \ : ﬁ ~
[N
[} _____-;__ - - J—;_______? _____________ \l‘_ OI
l_|§ « o « « ~ 'N
35 | °
85— | & &
=\<-= ) In ) ”
Bk | 14 3-0
¥ 7 %o o 178X 8" COIL INSERTS
<+ (L 36 CAST IN DECK

FOR HEADWALL ATTACHMENT
(SEE HEADWALL DETAILS)

bose )

y
— ]
_ﬂ AL

/]
N
S,
I

16,—0”

171_81:

\ BOLT POCKET

1 IN EACH WALL
2 IN TOP SLAB

\ (4) 2%” PVC SLEEVES CAST TOP SLAB
FOR SETTING IN FIELD
(PLACEMENT TYPICAL)

1 REQUIRED
ITEM 281608

UNIT WEIGHT AND VOLUME: 38,560#
BC: (8.76CY)
BAFFLE: (0.42CY)

A /7 BCL PLAN VIEW
X v

17¢X 8" COIL INSERTS
CAST IN DECK

FOR HEADWALL ATTACHMENT
(SEE HEADWALL DETAILS)

2%” PVC SLEEVES
(4) CAST IN TOP SLAB
FOR SETTING

101_071

BOLT POCKET
(1) IN EACH WALL
(2) IN TOP SLAB
@ L]

7T )

1’—5"ﬁ/

A1=-0"7x
=

2’—6"

I

— 1-8NC
6X6 ANCHOR

IS
71

©
o

©

|

0

1 N
9"%g” 5 TON UTILITY
TAPERED BED RETENTION SILL HAUNGH 7 F ANCHOR
N (1) CAST IN EACH SECTION (TYP) (2) IN EACH WALL (STRIPPING)

(CENTERED) (2) IN BOTTOM (STRIPPING)

4,—0”

/ﬁ‘] ’—O” 7

2’—6"

U

/: 3:_11)

£1'=0"4#6"A

2%” PVC SLEEVES CAST IN FLOOR
FOR CUTOFF WALL ATTACHMENT
(SEE DETAIL 3/S2.0)

A [ 2\ BCl ELEVATION

3” SLEEVE THROUGH BASE
POSITIONED OVER 1" COIL INSERTS.

THIS FACE
PERPENDICULAR \
TO SLAB

1 REQUIRED
ITEM 275701 HW1

UNIT WEIGHT AND VOLUME: 20,000#

STEM: (3.42CY)
BASE: (1.34CY)

6"X6"X4" VOID W/

(6 PER HEADWALL)
SEE DETAIL 6/S5

21_01)

ooy

MEADOW BURKE RL-24
8—TON PLATE ANCHOR (7%")

ﬁ1,—6" "]

4,—61%6"_/IL

y

.1\\ \l
(@]

o

8:

]

4!_01)

+

CAST IN INSERT &
1—8NC 2/WALL

= f———

]

/— HEADWALL 1

5,_27/819

i______u__ |
+

2-0"—

i

-

| — FACE OF BC1

10'—0%6”

It

4’_1 1%1:

BC1 SIDE VIEW
A /3 SHOWN W/ HEADWALL

2%” PVC SLEEVES CAST IN FLOOR
FOR CUTOFF WALL ATTACHMENT
(SEE DETAIL 3/S2.0)

6"X6"X4” VOID IN TOE WALL
FILL W/ GROUT AFTER CONNECTION

1"¢ x 13" COIL THREADED ROD WITH NUT
HOT DIP GALVANIZED

Vi 6”
W
Il
[
|l
AN—m
2% H |
_ 5%’ A
~ |
I
.- L

5"X5"X)" GALV. PLATE
W/ 1% HOLE (CENTERED)

#5 "U” BAR

3"¢ SLEEVE THROUGH
HEADWALL, FILL WITH

HIGH STRENGTH NON-SHRINK
GROUT DURING CONNECTION

/— TOP OF BRIDGE DECK

MEADOW BURKE CX-51
COIL THREAD INSERT
HOT DIP GALVANIZED
CAST INTO TOP DECK

\ WA

:

2}/2”

MIN. BOLT
PENETRATION

EADWALL ANCHORAGE DETAIL

A
/6 \H

— 11_011

R=17/Bn

3/411

6”X6”X4” VOID W/
3” SLEEVE THROUGH BASE
POSITIONED OVER 1” COIL INSERTS.
(6 PER HEADWALL)

(SEE DETAIL 6/S5 FOR FIELD CONNECTION)

£-10'%6"

e — J
J;Z’—o"ﬁ

HWU1

® [

~#10%"4

_E;_

21_411 ,Ill

X
>x—
: | | | ™~
(e}
i
|
™~
. )
_LE]
| i
(=T |
N
MEADOW BURKE RL—-24
' n ///_ 8-TON PLATE ANCHOR (7%")
| J/ (4 CAST IN BACKFILL SIDE)
| |
|
& 1 0] 5
o | | o
© %
C) ! | ®
5 | s
: i 2
1
!‘\\g%\>/ HWS 1
T =+
1
| QIII
' = ) | — HWUT
(]
© | | a
—t—1\ n
< \— HWL12
HWL11
/4 HW1 PLAN VIEW
G s
K1 =0"%
, 2" CLR
T THROUGHOUT
HEADWALL 1 \ - .
| T
g | HwL2 ¥
T RN
HWL11 \ ok
HWS1 0 7 % y, L
2'-8"
:'\ I D
"l P—
-~ = -- o
N i

A

/5 HWl REINFORCING

ALL REINFORCING IN THIS DETAIL IS TO BE EPOXY COATED.
CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATED REINFORCING SHALL BE PLASTIC OR EPOXY COATED.

5% At :R 1%

»

HEADWALL 1 REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION MARK QrY SIZE | SPACING TYPE CUT LENGTH
VERTICAL ISF HWL11 19 #5 12" L 6 —9"
VERTICAL OSF HWL12 12 #5 18" L 7 —5%"

LONGITUDINAL (STEM) HWS 1 12 #5 12" STRAIGHT 17'=4"
BASE TOP MAT HWJ1 19 #5 12" "y” 33"
BASE AT SLEEVES HWU1 6 #5 3-0" "y’ 6 — 70"
LONGITUDINAL (BASE) HWS 1 4 #5 12" STRAIGHT 17'=4"
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%" CHAMFER
ON ALL EDGES

71\ 1" CUTOFF WALL DETAILS

S6.0/

}/2:: — 11_0”

ITEM 275800

UNIT WEIGHT AND VOLUME:
CUTOFF WALL: 5,500# (1.31CY)

CUTOFF WALL REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION QTY SIZE | SPACING TYPE CUT LENGTH
#5 LONGITUDINAL 6 #5 12" MAX |  STRAIGHT 174"
#4 STIRRUP 18 #4 12" STIRRUP 4'—113"

NOTE: 3'-0" TALL
WINGWALL FOOTINGS
ON WINGWALL 2 ONLY

2" x 10" WINGWALL FOOTING REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION QTY SIZE SPACING TYPE CUT LENGTH
#4 LONGITUDINAL 6 #5 12" MAX STRAIGHT 9'-8"
#4 STIRRUP 10 #4 12" STIRRUP 9'—08"

2" x 77 WINGWALL FOOTING REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION QrY SIZE__| SPACING | TYPE CUT_LENGTH
#4 LONGITUDINAL 6 #5 [ 12" MAX | STRAIGHT 6'—8"
14 STIRRUP 7 #4 12" STIRRUP I—07
30" y
. 1'-6"

A oN AL EDGES e — 1 J( P —
3' TALL FOOTINGS : S
ITEM 382401 T g
(1) 10' REQUIRED T 3
(2) 7' REQUIRED o W
(1) 5° REQUIRED ~

UNIT WEIGHT AND VOLUME:
10" 14,0004 (3.33CY)

7': 9,800# (2.33CY)

5': 7,0004# (1.67CY)

QA\\Z JA(
\ #4 STIRRUP @ 12” 0.C.

(8) #5 BARS EQ.SP.

3’—0" TALL WW_ FOOTING
SECTION

2” CLR
(TYP) 7

3" x 10" WINGWALL FOOTING REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION Q1Y SIZE | SPACING TYPE CUT LENGTH
#4 LONGITUDINAL 8 #5 [12” MAX | STRAIGHT 9'-8"
#4 STIRRUP 10 #4 12" STIRRUP 11-03"

3" x 77 WINGWALL FOOTING REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION QTY SIZE SPACING TYPE CUT LENGTH
#4 | ONGITUDINAL 8 #5 12" MAX STRAIGHT 6'-8"
#4 STIRRUP 7 #4 12" STIRRUP 11'-03"

3" x 5 WINGWALL FOOTING REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

LOCATION QTY SIZE SPACING TYPE CUT LENGTH
#4 LONGITUDINAL 8 #5 12" MAX STRAIGHT 4'-8"
#4 STIRRUP 5 #4 12" STIRRUP 11'-03"

2'-0" 3-0" 3-0" 3-0 30—
)H:h
7
) 9 e S D)
5 ~
5 s _
® + T 5
: T ;i
€] . 5 TON UTILITY
< " ANCHORS
1 h CD/ (2) IN TOP
-+ . #4 STIRRUP #4 STIRRUP
pll o
] S Sy >
T ol T #5 LONGITUDINAL
o ) I 0P 5 LONG FOOTING
~ N
"\ 45 LONGITUDINAL A
AN C:)
2 [ N 7" LONG FOOTING
|
) © o ™\ 5 TON UTILITY
o N ANCHORS
< i (2) IN TOP
‘ | N— #5 LONGITUDINAL
s #4 STIRRUP
10° LONG FOOTING
~— 5 TON UTILITY
S sy ANCHORS
& on UTILITY : (2) IN ToP /"2 WINGWALL FOOTING DETAILS
ANCHORS < S6.0/ 0 .
(2) IN TOP + Y £ =10 g
. #5 LONGITUDINAL T/l
I a
“ #4 STIRRUP 34" CHAMFER ® .
ON ALL EDGES 30" v L ™ A
16" LONG FOOTING , 1—6”%
N 2' TALL FOOTINGS N T
#5 LONGITUDINAL . — .
N\ ITEM 382401 : #4 STIRRUP @ 12" O.C.
#4 STIRRUP (3) 16' REQUIRED 7
CUTOFF_WALL (1) 10' REQUIRED 1
PLAN VIEW ' R b <
(1) 7" REQUIRED L (6) #5 BARS EQ.SP
UNIT WEIGHT AND VOLUME: ac o
gy 16': 14,9354 (3.56CY) . E
0 ﬁJ 10’: 9,325# (2.22CY) o
o A 7: 6,430# (1.56CY) 2 —0 TALL WW FOOTING
F1-071 N SECTION
S~ ~J———— #4 STIRRUP
L . LZ(TYCPSR 2" x 16 WINGWALL FOOTING REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
~ LOCATION QTY SIZE__| SPACING TYPE CUT_LENGTH
(6) #5 BARS #4 LONGITUDINAL 6 #5127 MAX | STRAIGHT 158"
CUTOFF WALL #4 STIRRUP 16 #4 127 STIRRUP 9'—0f
SECTION
2 REQUIRED

BRIDGE ABUTMENT
L 1 |
7Sor 4

8'—2%" 17'—8" 14— 43" ———F
AN
& WP1
N STA 50+56.00 )
;'k CULVERT S _0 )
— . / o N
\ % Yt ~
FTGS STEPPED o, X - 2y,
2°—0" ON WW2 ;{ T = ‘\|
Ay i( o~ N
o el | ¥
WW2
| WW1
NOTE: 3'-0" TALL
WINGWALL FOOTINGS CUTOFF WALL
ON WINGWALL 2 ONLY
\
o
_\I
I
%
i1
WP2
STA 51+00.00 CULVERT
. = STA 20+55.50 FIRE ROAD
| 8,—10"
0 11— —
00 T
,;8’—10"ﬁ‘/
BASELINE
@G CULVERT
PER CONTRACT PLANS
~
_\I
5

CUTOFF WALL

f———15 -8 Y ———

#—9'—11%"—

N

/"3 FOOTING LAYOUT

;9,_1 115%619

Ny

—1 4’—OJ/8”J

1 L N
'\"X \\
3 \b\ [
2 N~
N { N
(o] (Ce]
‘| REVISED WP3 loa
. & STA 51+41.17 N
NS J CULVERT "
= .
| 00
& . =
S o,
Fry )

PJL

PJL

By

Revised WW?2

EOR Comments

Revision

Date

No.

01/19/14

-
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ALL REINFORCING IN THIS DETAIL IS TO BE EPOXY COATED.

CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATED REINFORCING SHALL BE PLASTIC OR EPOXY COATED.

WW4A REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

/ BACK FACE

%" CHAMFER
\/ (TYP)
—

1,—0”

BAR MARK LOCATION TYPE SIZE/SPACING CUT LENGTH # OF PCS
1-8NC o VERTICAL OSF STRAIGHT | #5 @ 127 | VARIES 13—11%" T0 14 —6" 9
. 6X6 ANCHOR (TYP) 2°X2°X10" GROUT KEY VERTICAL ISF STRAIGHT #6 @ 77 VARIES 13'—=113%" TO 14'-6" 15
Slo \ sy CENTERED IN JOINT (TYP) 5 —
: S 8 -8%s 4" WEEP HORIZONTAL OSF STRAIGHT | #4 @ 12 8’ —4 15
g*<< 5/16/ / HOLE (TYP) HORIZONTAL ISF STRAIGHT | #4 @ 127 8—4" 15
7 ' R DIAGONAL | FOLLOW SLOPE | STRAIGHT #4 8 — 4, 2
1 ( 1 1
. || Ww4A P | | ww4B P | | wwac T
- <;J{ 158 ] Ut qu ] U g ] U . WW4B REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
o < \ BAR MARK LOCATION TYPE SIZE/SPACING CUT LENGTH # OF PCS
® / VERTICAL OSF STRAIGHT | #5 @ 127 VARIES 14—-6" TO 15 —1%" 9
534" H—t 8'—8 8_8” 8_8” \ VERTICAL ISF STRAIGHT 46 @ 77 VARIES 14—-6" TO 15'—1%" 15
\ BACKSIDE HORIZONTAL OSF STRAIGHT | #4 @ 127 8 —4" 15
ALL LIFTERS IN HORIZONTAL ISF STRAIGHT | #4 @ 127 8 —4” 15
DIAGONAL | FOLLOW SLOPE | STRAIGHT #4 8 —4,” 2
WW4C REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)
BAR MARK LOCATION TYPE SIZE/SPACING CUT LENGTH # OF PCS
. VERTICAL OSF STRAIGHT | #5 @ 127 VARIES 15'—1%" TO 15'—8" 9
(ETYAPN%SRVSVALLQ VERTICAL ISF STRAIGHT 6 @ 77 VARIES 15°—1%”" TO 15 -8” 15
HORIZONTAL OSF STRAIGHT | #4 @ 127 8'—4" 15
HORIZONTAL ISF STRAIGHT | #4 @ 127 8 —4" 15
DIAGONAL | FOLLOW SLOPE | STRAIGHT 44 8 -4, 2
o
(@]
( 1\ WW4A,B&C PLAN VIEW o 10y
s7.0 = . .
' =1-0 i;
_ A
%" CLR— #4+—2" CLR
8'—8” y
o o ’ g8’ X X 8-k —__~—__-—__~—__-—__~7“ WINGWALL SHOULDER
41 -0 7 -8 — -~ KEEP REINFORCING 2" CLEAR-_\\\\\ L
. . 8’8 D N OF SLOPE FROM SHOULDER TO L — 1
X . ~ TOP OF WALL
i 7% N (2) RL—24 PLATE ANCHORS (7%")
; _ ; . .
IN"UPPER BACKSIDE (SETTING) #5 BARS @ 12 OC. _\\\\\
2 (2) RL—24 PLATE ANCHORS (7%") P 5 (TYP) ALL WALLS |
) < IN' UPPER BACKSIDE (SETTING) N N L
(2) RL—24 PLATE ANCHORS (7%™) 2 2 ~ 9] ) #4 BARS @ 12" O.C.
IN UPPER BACKSIDE (SETTING) I I %] (TYP) ALL WALLS \\
o o %¥W ¥ s
%] %T&T, /%ﬁ%"
#6 BARS @ 7" O.C. \
o ) 2"X2” X10’LONG Sy 1
i 2°X2" X10°LONG ////r_ GROUT KEYWAY (TYP) AL WALLS T
N Py ) 2"X2” X10’LONG GROUT KEYWAY \
@ 2 X2 X10LONG ////r_ GROUT KEYWAY
o GROUT KEYWAY
(4) 5 TON UTILITY ANCHORS 1" =43 6'—0" 1 —4),” " 6—0" s
IN LOWER BACKSIDE (STRIPPING) e 7 (TYP) { 17 (TYP) (TYP)
1 4J/2" H
1-8NC —— _8_ =
OX6 ANCHOR \\\\\\\\\\4 ) FIEN Y (4) 5 TON UTILITY ANCHORS %;
5 © ° (4) 5 TON UTILITY ANCHORS Lo Tow , 1
N ~fﬂ T N IN LOWER BACKSIDE (STRIPPING) o D © o IN LOWER BACKSIDE. (STRIPPING) = T
g v X ¥ oW T T -
< = oo 200 c.0.G.
A i C.0.G. I")\(‘2 ({70- % ({7
‘e 4 © S "5\ WINGWALL REINFORCING (TYP)
5 « 2 ava——
~ 2 = 1-
.
R
T _B.* _B_ —Bﬁc —B— SEAL GAP IN BACK FACES
—8‘: —8— WITH FOAM SEALANT
| | | | | | | | | | | |
|| 4” WEEP || EE jj ||| 4” WEEP || EE jj ||| 4” WEEP ||
||| HOLE | || | HOLE | | | HOLE | Y
[« | (. e | (. |7 | | - 2, »
T = © 1
| | il | -0 | il ) I | | e £ e
- Y »_| L »_| ) » | H ~
- :'ﬂ: s 4'14 i - - : : s 4'14 i - - : : S 4'14 i T FILL SHEAR KEY WITH APPROVED
| | | | FLOWABLE GROUT
h IR B IR B IR B
J\ | | J\ | | | | J\ | | ] ] J\ ] ] —L
5 -0 1"=10"—o 5 -0 1"=10"—o 5 -0 1"=10"—o \\\;:;>*
b e .
1 REQUIRED 1 REQUIRED 1 REQUIRED = X
ITEM 375602-4A ITEM 375602-4B ITEM 375602-4C
UNIT WEIGHT AND VOLUME: 25,7504 UNIT WEIGHT AND VOLUME: 25,5204 UNIT WEIGHT AND VOLUME: 26,380#

WW4A ELEVATION
72\ (LOOKING AT BACKSIDE)

WALL: 4.91CY
E ANCHORS: 0.61CY

11_099

WALL: 4.86CY
E ANCHORS: 0.61CY

WW4B ELEVATION
/3" (LOOKING AT BACKSIDE)

S7.0/

}/zn — 1,_011

WALL: 5.06CY
E ANCHORS: 0.61CY

Ww4C ELEVATION

/4 (LOOKING AT BACKSIDE)

S7.0/

}/2” — 1,_011

SEAL GAP IN FRONT FACES /

WITH FOAM SEALANT
FINISH WITH SIKAFLEX 1A CAULKING

/"6 "\ VERTICAL JOINT

DETAIL

\ )
FRONT FACE

MICHIE CORPORATION

APPROVED FOR

§25V3”=1Lw

CONSTRUCTION

DATE:_ 9/4/2013
INITIAL;____PJL
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Prepared for:

Bazin Brothers Trucking

2425 Back Westminster Road
Westminster, VT 05158
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PJL
PJL
By

ALL REINFORCING IN THIS DETAIL IS TO BE EPOXY COATED.
A CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATED REINFORCING SHALL BE PLASTIC OR EPOXY COATED.

2"X2”X10" GROUT KEY 1-8NC 2| o
RO K o 6X6 ANCHOR (TYP) WW3A REINFORCING SCHEDULE (COUNTS REFLECT 1 _UNIT) 1E
4" WEEP %6 o BAR MARK LOCATION TYPE SIZE/SPACING CUT LENGTH # OF PCS =l E| o
/HOLE (TYP) /|V 11'—6%¢" N o VERTICAL OSF STRAIGHT #5 @ 12" |VARIES 13'—6%" TO 13 —114" 12 § § 2
X T \ T 50 VERTICAL ISF STRAIGHT #6 @ 77 VARIES 13'—6%” TO 13'—11%4" 20 o B
O ” b »
T WW3B || P WW3A || ﬁ ) HORIZONTAL OSF STRAIGHT #4 @ 12 8—4 14
X U [ | U— M W U [ | U HORIZONTAL ISF STRAIGHT #4 @ 127 8 —4” 14 2
/ \ N \/\~ DIAGONAL FOLLOW SLOPE | STRAIGHT #4 8'—4)," 2 Q
1116 11716 \f
BACKSIDE / \ 5% WW3B REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT) qlal s
ALL LIFTERS IN BAR MARK LOCATION TYPE SIZE /SPACING CUT LENGTH # OF PCS <
BACKSIDE FACE VERTICAL OSF STRAIGHT #5 @ 127 VARIES 13'—13%” TO 13’ -6%” 12
VERTICAL ISF STRAIGHT #6 @ 77 VARIES 13'—=1%" TO 13'-6%" 20
HORIZONTAL OSF STRAIGHT #4 @ 127 8 —4" 14
HORIZONTAL ISF STRAIGHT #4 @ 127 8 —4" 14
DIAGONAL FOLLOW SLOPE | STRAIGHT #4 8 —4),” 2 :‘I
=
"\_ E ANCHORS =
(TYP ALL WALLS) e
o
(@]
= K1'=0"
- A 2
/1 )\ WW3A&B PLAN VIEW 15" CLR—ft~ 4—2" CLR Sk
8.0/ 0., .. =83
% =1-0 =0
o
SHEE
22218
roIsy
Oifz.o%sr
AEFe3
ro¥us
WINGWALL SHOULDER O2aZ5%
KEEP REINFORCING 2” CLEAR \ i OZWrH
OF SLOPE FROM SHOULDER TO 4 w3
TOP OF WALL &
e 45 BARS @ 12" 0.C [ 22
\_pn 0"y .C. ™
e : 40 (TYP) ALL WALLS \ =5
, BN 10'—6He” " A
11" =646 1 44 BARS @ 12 O.C.
TYP) ALL WALLS \\
1" FLAT BEFORE / (P I g
’\ BREAK IN SLOPE i 3
B T
2 (2) RL—24 PLATE ANCHORS (7}@") . - ﬁ) (2) RL—24 PLATE ANCHORS (7}/2") #6 BARS @ 7” O.C. £
ﬁD IN UPPER BACKSIDE (SET”NG) CI> C|3 N IN UPPER BACKSIDE (SET”NG) (TYP) ALL WALLS \\\ ZE é
7 i i J & 5[5
n |2
2%1 496" A4 . k:
& 5
© (2}
2"X2" X10’LONG —_ =
/ GROUT KEYWAY —g =
2"X2” X10’LONG e, N @
GROUT KEYWAY \ . = a
2'—2%¢” 7'-0" s 70 { — 1-8NC x < W) 2 5
A (vP) ¢ (TYP) (TYP) 4)@"#“ | L—| ex6 ANCHOR K ~ S - g 5
" =>>5 |
: S N X @' » > B S |
N S 2 SRS ! AN o L R =2
i T B (4) 5 TON UTILITY ANCHORS o 4 ) WINGWALL REINFORCING (TYP) S L
- (4) 5 TON UTILITY ANCHORS ~ ™ RN IN' LOWER BACKSIDE (STRIPPING) %o s8.0 0. .. . C i ‘m &
» IN' LOWER BACKSIDE (STRIPPING) . R | %" = 1-0 o & = =
C.0.6. o< %) >
o o) ZHE =S
o \ I N NS
1|o Q F X _
- L o a
[ ] [ ] o [ O m =
N © < - g
—B_ _B,;v = > < 5
1 1 1 1 1 1 © g
| | 2 wegp || @ @ | | 2 wegp || =
. . HOLE 1 || . HOLE .
|| || N || || NS
|| || |1 || || I @ 0
Ly g L . | 1s = = - 80" L x | Y ) 1"¢X6” NC THREAD ROD N~
| | o | ) ) | | o | o X DOUBLE WALL ANCHOR W/ 17 WASHER AND NUT «
| | J | || || I || _I 1” NC THREAD FERRULE INSERT g
| | T | | T T (MB 1-BNC 6X6) 5
L L L L L L CAST INTO RIGID FRAME & WING WALL 8
A N N N 6‘
WW_ BRACKET o
A—1 '—6" 4-’—0" 4-’—0" 2’—0”ﬁ/ 2’—0" 4-’—0" 4-’—0" 4 (14) 1800 REQUIRED
) ) (4) 145° REQUIRED @
1 REQUIRED 1 REQUIRED : (2) 110° REQUIRED g
ITEM 375602-3B ITEM 375602-3A t (2) 123° REQUIRED o
UNIT WEIGHT AND VOLUME: 32,150# UNIT WEIGHT AND VOLUME: 34,120# ) c 0@
WALL: 5.83CY WALL: 6.30CY o = ; 'z 0 Q
E ANCHORS: 0.61CY E ANCHORS: 0.61CY O S 10
D = o
WW3B ELEVATION WW3A ELEVATION (2) 38 X 2" ; (2) 2% HOLES = £
2 ” I_ =
/ 2"\ (LOOKING AT BACKSIDE) /3" (LOOKING AT BACKSIDE) SLOTTED HOLES P ) " 8 ';
h h S
Sy B9 % - o 82
- Y 9
PLATES TO BE MADE OF %" MILD STEEL, s OQw
PLASMA CUT, AND BENT AS REQUIRED. e m 8.E
(HOT DIPPED GALVANIZED AFTER BENDING) S m e
S S0+
S NN 9D
o O© < o
A /5™ WINGWALL BRACKET DETAIL f O

80/ % - 1o

o)
2
)
Z
O




8%6

3K 7%[
o%n

1-8NC
/ 6X6 ANCHOR (TYP)
8,—6%-”

.l

/

2"X2"X10" GROUT KEY
CENTERED IN JOINT (TYP)

/

4" WEEP
/ HOLE (TYP)
I
|
|

£1'=0"7

2" CLR

IS
N
al
T
™,
O
—
Pyl

%" CLR—

[ I
A WW1A | | P WW1B |
Ly RC AL S ¥ L 4 ¥ S
» /// 8'-0” 8'-0” \\
% \\_ WINGWALL SHOULDER
8 BACKSIDE KEEP REINFORCING 2" CLEAR \ |
70 OF SLOPE FROM SHOULDER TO L1
ALL LIFTERS IN TOP OF WALL
BACKSIDE FACE
#5 BARS @ 12" 0.C. [
(TYP) ALL WALLS _ﬁ\\\\\
44 BARS @ 12" O.C. '
(TYP) ALL WALLS _"\§<§§\\\\\
™\_ E ANCHORS '
(TYP ALL WALLS) .,
#6 BARS @ 7" 0.C. —~_|| |
(TYP) ALL WALLS T~
/ 1\ WW1A&B PLAN VIEW
Nl
-
8’0" 8’0" o
! I /4 WINGWALL REINFORCING (TYP)
| - (2) RL—24 PLATE ANCHORS (7%”) (2) RL—24 PLATE ANCHORS (7%”) \§§£9/ " — 10"
| < IN"UPPER BACKSIDE (SETTING) IN"UPPER BACKSIDE (SETTING) < =i
: ~ ° ° ~
| o o % i
: %% 4"y A4
% I
- | . N ,
© 2"X2” X10’LONG
I _ﬁ\\\\ 2"X2” X10'LONG
| GROUT KEYWAY ////r_ GROUT KEYWAY
I
I El ” H ”
1-8NC | f %;8) o 6$2?"' pw oy
- ] | ‘ (TYP) (TYyP) 1
K4
6X6 ANCHOR \\\\r\\LﬂL )
| N N -
c TTHTS R :
B I (4) 5 TON UTILITY ANCHORS o X ¥ o (4) 5 TON UTILITY ANCHORS ~
I | IN LOWER BACKSIDE (STRIPPING) IN LOWER BACKSIDE (STRIPPING)
I © ({c.o.c. %o C.0.G.
I
% I
o ||
I -%dt -% %; %
I
I T 1 1 1
| ||| 4” WEEP . EE j] ||| 4” WEEP .
I |1 HOLE | | 11 HOLE |
I EN | 3| |
i ED |1 3 || - . | 71 3 ||
‘ I 1Y ‘ ———4'—q" T T |51 14 4-d
o || ] © || e e || © ||
~ || ] ~ | ] ~ |
I ] | ] |
] ] . ] ] ] ] ] ] ]
f—4-0 2'-0" -0 2'-0”
1 REQUIRED 1 REQUIRED
ITEM 375602-1A ITEM 375602-1B
UNIT WEIGHT AND VOLUME: 24,070# UNIT WEIGHT AND VOLUME: 22,725#
WALL: 4.51CY WALL: 4.19CY
E ANCHORS: 0.61CY E ANCHORS: 0.61CY
WW1IA ELEVATION WWiB ELEVATION
/"2 (LOOKING AT BACKSIDE) /"3\ (LOOKING AT BACKSIDE)
ALL REINFORCING IN THIS DETAIL IS TO BE EPOXY COATED.
/\  CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATED REINFORCING SHALL BE PLASTIC OR EPOXY COATED.

WWITA REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

BAR MARK LOCATION TYPE SIZE /SPACING CUT LENGTH # OF PCS
VERTICAL OSF STRAIGHT #5 @ 127 13'-8" 8
VERTICAL ISF STRAIGHT #6 @ 77 13'-8" 14
HORIZONTAL OSF STRAIGHT #4 @ 127 8'—2%" 14
HORIZONTAL ISF STRAIGHT #4 @ 127 8 —-2%" 14

WW1B REINFORCING SCHEDULE (COUNTS REFLECT 1 UNIT)

BAR MARK LOCATION TYPE SIZE /SPACING CUT LENGTH # OF PCS
VERTICAL OSF STRAIGHT #5 @ 127 13'-8”" 8
VERTICAL ISF STRAIGHT #6 @ 77 13'-8" 14
HORIZONTAL OSF STRAIGHT #4 @ 127 7'=8" 14
HORIZONTAL ISF STRAIGHT #4 @ 127 7' -8” 14

A SEE SHEET S11.0 FOR
WW2  DETAILS

PJL
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By
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Revision
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T T I
|z
ALL REINFORCING IN THIS DETAIL IS TO BE EPOXY COATED.
CHAIRS, SPACERS, AND TIES IN AREAS OF EPOXY COATED REINFORCING e
SHALL BE PLASTIC OR EPOXY COATED. é é
ANCHOR TYPE "B” 518ls
CONCRETE QUANTITY 0.41 CY z|x|2
WEIGHT 1740 LB olo|e
W1 1—4"
w2 3'—5%"
X = 2'—2%” Y=|1"—8%" g
BAR LIST
MARK | Q1Y SIZE L TYPE | LENGTH
B501 1 45 | 4—ap” 1 10— 1%
B502 1 #5 4 —0k” 1 9'—5" SISIE
B503 1 5 3-8, 1 8—9"
— B504 1 45 30" 1 7 — 43
B505 2 #5 3'—8h" 2 4'-7"
B506 2 # | ——— | str. | 3-3"
: N B507 4 5 [ === | str. | 4-an" o
| [ B508 7 #5 ——— Str. 23" ;
I B509 2 #5 _— Str. 3’8" =
I ANCHOR TYPE "C” =
— T - - — . 5 CONCRETE QUANTITY 0.48 CY
ettt $ + =1 - J WEIGHT 2010 LB
. Wi 24"
| i =
I X =|2'-8%" | y=| 1’-8%"
| . BAR LIST °
s MARK QrY SIZE L TYPE | LENGTH L
- B501 1 #5 | 5'—4p" 1 121 Z3
% 0 B502 1 #5 5 —0k” 1 11°=5" =0
2= B503 1 #5 | 4—gn 1 10'—9” ohy®
=g B504 1 #5 | 4-0 1 | 9-4% F2889
(@] ’ " ) ” < ) @ N
= B505 2 5 3-8k 2 4-7 oy
02 B506 2 #5 | ————= | st. | 3-3" Os23
T B507 4 #5 | ———— | str. | 4—ap” LhYLS
= B508 7 #5 | ——= | st | 2=3" O2Z8%
: N B509 2 #5 | ———— | str. | 3-8 Osuz+
I [ | ANCHOR TYPE D" WG
. I CONCRETE QUANTITY 0.54 CY T X
© I WEIGHT 2285 LB Qgg
— I 2 W1 3-4" =5
b $ $ —u - I W2 5'—5%"
— I A X = 3-5%" | Y=[ 1"-8}
| BAR LIST _
| MARK QrY SIZE L TYPE | LENGTH s
f—— ! . B501 1 # | 6—4a” 1 14— 15" Q
e S B502 1 45 6 —0%" 1 13'—5" o
B503 1 #5 | s5-8 | 12-9” <y
@ B504 1 #5 5-0" 1 11 —4)" gz
D B505 2 IEEA 2 4-7" 23
@ o B506 2 #5 | ———— | st. | 3-3" 3
%" STONE 2FT THICK WRAPPED IN GEOTEXILE FABRIC - " S
B STONE SHALL MEET REQUIREMENTS OF VAOT 704.02 BS0/ 4 #5 | ———= | Str. | 44k =
@ AND SHALL EXTEND TO BASE OF WALL. B508 7 #5 | ———— ] str. | 27=3" i
B509 2 #5 _—— Str. 3-8" ~ 8
) ANCHOR TYPE 'E” S g —
@ NOTE: REINFORCING SHOWN REPRESENTS “E” ANCHOR CONCRETE QUANTITY 0.61 CY ¢ o
s OTHER ANCHOR REINFORCING SIMILAR WEIGHT 2550 LB o ™ S
ALL REINFORCING IN THIS DETAIL TO BE EPOXY COATED W1 4-4" E o) c 5
@ w2 6'—5%" = =< |5
) 410" = X =| #-0" | Y=|1'-8%" — > T <
@ BAR LIST > B, 2 S
20 RE 'D MARK QrY SIZE L TYPE | LENGTH o L = =X
SEE STRUCTURE AND WINGWALL NOTES Bl @]w; GRANULAR BACKFILL Q B501 1 N 1 16— 154" "5 a2 =
FOR BACKFILL AND FOUNDATION SPECIFICATIONS @%Oé FOR STRUCTURES 502 1 I 1 O pyt o': S S
ST ST O B503 1 N 1 14’-9” > § =
@OQOOQO% 3 , B504 1 # | 6-0 1 [13-4%" == 2
]@Q @QQ©C< w2 2> B505 2 45 | 3-8k 2 4—7" a - = |
= = = B506 8 #5 - Str. 33" L o @) o
@QCQCCC s B BS06 B509 5% B507 4 #5 | ——— [ st. | 4-4% S = x |2
WING WALL PANEL ST et 55" B508 7 #5 | ———— [ str. [ 2-3 & > m |5
\ @QQOQQO% - 2"+ K 9 " 2, B509 2 45 | ———— | st | 3-8 o |&
DGOQGOQ C< () B501 ,‘ ° ’k_'(— X
% % % 800KG CABLE _\\(_ J A N =
LIFTER (2 CENTERED) T 4 ﬂ; . N ) )
WEEPHOLE ? \/I L g
o
WING WALL ANCHOR D S
1"+ SHIM AS NEEDED IN FIELD N /C X : - 5
e Bso2 — N s / L S
S - %% .k = &
N T TYPE 1
FLOOD THIS AREA WITH _//’C_ B508 ** =
NON—=SHRINK GROUT B504 C > R 8
C ( o
N _— 25
: = . r r L S 30
o] - - . F
2X4 TIMBER BLOCKING 2 3 () 733 T L " ) == =
NAILED IN PLACE s . e \
IN FRONT AND BETWEEN ANCHORS — ﬁVCI)I\CI)%NWGALL o %%?DTYTPHE'SNARNE@N_SHRlNK GROUT 2 ~ o= E?ﬁBOTF'EQSSS 4 : 0 ;
L(T\_(P) STRUGTURAL FILL " * B0OKG CABLE LIFTER WITH o %’ -
| / REDI-ROCK LIFTER VOID . 2 e
\ ) , 4"¢ PVC @ (2 CENTERED) 7 N ..5 _Zg ..(7;
. ANCHOR C.0.G. -
3/2/"’|N|CMRLLJJ,§H1E§ STI'I—C|)|E:-§ ></ \ 1 SEE TABLE FOR X AND Y DIMS TYPE 2 g o g E
** PLACE (1) B508 THROUGH EACH HOOP BARS,
¥\I 1 /é\ ANCHOR DETAIL (1) CENTEF<€E>D BETWEEN HOOP BARS 503 & 504, AND S % O 0
§10.0 W = -0 (2) BELOW B504 HOOP BAR W/ BOTTOM B508 T g Q
FOOTING TO WW 4 2” CLEAR FROM BOTTOM (7 TOTAL) a Mo ;
A 7\ ATTACHMENT DETAIL
1005 1o DWG NO.
S10.0




WW2A REINFORCING SCHEDULE
BAR MARK LOCATION TYPE SIZE /SPACING CUT LENGTH # OF PCS
1-8NC 2" X 2" X 8-0" GROUT KEY ) VERTICAL OSF STRAIGHT #5 @ 127 VARIES 15°-0" TO 12’-10" 9
o — 4” WEEP ‘s HORIZONTAL OSF STRAIGHT #4 @ 127 80" 15
f—2-0— f—2-0— ’I" - ﬂ h 40 —'I / HOLE (TYP) Y HORIZONTAL ISF STRAIGHT | #4 @ 127 8—0" 15
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173 Buxton Industrial Drive
PO Box 870

Henniker NH 03242

(603) 428-3218
1-800-322-6949
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DESIGN COMPUTATIONS
1/17/2014 ADDENDUM

Re-Design
Anchor-Style Wingwall#2

Prepared For:
Bazin Brothers Trucking
2425 Back Westminster Road
Westminster, VT 05158

Project Information: %‘““"";;, ,

VAOT #ER-BRF 015-1(23) ’\‘:;*"SAF”O ’,
Fire Drive

Jamaica, VT

01/19/14

Description:

The following set of design calculations is an addendum to the set of calculations approved on
8/29/2013. The addendum consists of a redesign of wingwall #2 due to a revised layout. It was determined that
the previously approved layout could potentially undermine the bridge abutment due to the proximity of the
excavation.

Using as-built abutment survey information provided by the GC, the wingwall was redesigned with
multiple steps to avoid undermining the abutment. In addition, and at the request of the contractor, the closure
pour between the wing and the bridge abutment was shortened to within two feet.

Note that only WW2A and WW2B are included in this addendum. That is because by inspection, WW2C
and WW2D satisfy all design criteria so long as WW2B does since they are shorter than WW2B.



Designed By: PJL Bazin Bros, 3745

Checked By: 16x8 BC - WW2A
Date Printed: 1/21/2014 Fire Road
Jamaica, VT

4
MIGHIE

C O R P OWRA AT I O N

Design/Analysis References:

AASHTO LRFD Bridge Design Specifications, 2012.

VTrans 2011 Standard Specifications for Road and Bridge Construction.

Das, Principles of Foundation Engineering, 5th Edition.

Holtz & Kovacs, Introduction to Geotechnical Engineering

AISC, Steel Construction Manual, 13th Edition

. Highway Innovative Technology Evaluation Center (HITEC), Evaluation of the Con/Span Wingwall System, CERF
Report #40580, July 2001.

7. Contract Plans, "Project Number ER-BRF 015-1(23), Fire Drive Box Culvert, Jamaica VT" by VT AOT, Dated
12/5/2012, Email from VT AOT (5/23/2013) clarifying bearing capacity.

o0k WD~

Assumptions:
1. It is assumed that the failure plane of the soil to be retained by this wall will lie within the proposed
backfill material.
2. The proposed backfill material will meet the material requirements of the contract documents. This material is
assumed to have a friction angle = 34 degrees and a dry unit weight = 140 pcf.
3. The installation of the weepholes combined with free draining backfill will preclude the development of hydrostatic
pressures on the wall.
4, Passive earth pressure in front of the wall is ignored per AASHTO 11.6.3.5.
5. Site Layout. The 16x8 Box Culvert carries Fire Drive over unknown brook. All four wingwalls have varying skew.
Wingwall 4C is closest to traffic. Wingwall 2A is tallest. Check both wings. Also Check WW3 with 3 anchors.
6. Backslope Angle. All 4 wings have a +- flat backslope.
7. Live Load Surcharge. Vehicular Surcharge is applied when traffic can come within a distance of half the height of the

wall to the reinforced soil mass. Only WW3 and WW4 are within this distace. Assume traffic is 2 feet from face of wall and
runs parallel to wall.

8. The HITEC Evaluation (page 3) explains that the Anchor Wall acts as a cantilever wall for most of its length since the
weight of the soil within and above the anchors provides resistance to overturning. The wall also has attributes of a bin wall
since arching and friction of soil masses between anchors provides additional resistance. Therefore, the provisions of AASHTO
Sections 11.6 (Conventional Retaining Walls) and 11.11 (Modular Walls) shall be applied.

9. Per AASHTO 11.11.4.4, a maximum of 80% of the weight of the retained soil is effective in resisting overturning. The
HITEC Evaluation (pages D29-D33) evaluated the accuracy of this assumption and found that using 80% of the soil weight is a
conservative assumption.

10. The Top of Wingwall elevations are 2 inches below the top of headwall elevations.
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Date Printed: 1/21/2014 Fire Road
Jamaica, VT

General Input:

ELVwalltop = 732.17ft — 2in Elevation of the Wingwall at its bridge
Evaalltip = 734.26ft Elevation of Wingwall at its tip.

ELVbot.ftg = 715.92ft Elevation of the Bottom of the Wall Footing
tg = 3ft Thickness of Wall Footing

hftg = 3ft Height of Wall Footing

heport = ELVwalltip - ELVbot.ftg = hftg — lin = 15.257 ft Short end of wall (less 1" for shim)

heap = Evaamop - ELVbot.ftg = hftg — lin = 13ft Tall end of wall (less 1" for shim)

Ligan = 8ft Length of Wall Panel

Lgja = 11t Length of flat portion of wingwall before break in slope.

tyal] = 12in Thickness of Wall Panel

tgtem = 0IN Thickness of Anchor Stem

Wlange = 2ft + 6in Width of Anchor Flange

Ogpew = Odeg Angle of ww skew in plan view, measured from edge of roadway.
(to measure distance to traffic for each anchor)

Oya)1 = 90deg Wall batter angle with horizontal

9anchor = Oway + 30deg Anchor batter angle with horizontal

B:= atan(gj =0-deg Backfill slope angle with horizontal, measured perpendicular to

5 the wall.

diraffic = (20f0) Estimated minimum distance to traffic, measured from
stream side of wall and perpendicular to the wall.

BreakInSlope := 2ft Assumed distance from face of guardrail to break-in-slope,

meaured perpendicular to the wall.
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Wall Material Properties

Concrete
) 1bf ) X i .
f. = 5000—2 E, := 4074ksi Aggregate g;,, = -75in
in
Ve = 150pct Assumed unit weight of concrete panel.

B, = Stress Block Factor specified in Article

R7929
B = max .65,| |.85 if f. <4000psi =0.8
f. — 4000psi
.85 — E < otherwise
psi 1000
Steel:
f, = 60000E E. := 29000ksi
y 2 S
in
Soil:
_ Factored Bearing Resistance to be determined based on effective footing width. This
qr = * varies per anchor. Per Geotech Analysis, at the strength limit state:
Effective Footing Width (ft) q_R (ksf)
4 11.8
6 14.0
8 16.2
Vg = 140pcf Assumed soil unit weight for all soil
Qgyr = 2ft-yg = 280-psf Surcharge Soil Pressure (AASHTO Tbl 3.11.6.4-2)
d>ﬁg := 35deg Friction Anige of Soil below Wall Footing
Ppackfil] = 34deg Friction Angle of Backfill Soil

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD Page 3 of 25
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. 2
_ sin(Oyall + Phackfill)
Ko wall = =0254 AASHTO 3.11.5.3

- - 2
o, Vosiito o _s |14 sin(@backfil * Swall) sin( Poackfiit ~ B
(w2t S sin(Oyal — Syatt) Sin(Owar + B)

. 2
) Sln(eanchor + d)backfill)
Ka.anchor = =0.089 AASHTO

p - 2
sin(6 2 sin(6 s I sin(Phackfill * Sanchor) i Pbackfill ~ B) 3.11.5.3
( anchor) ( anchor anchor) sin( 0, chor — 5anchor)'51n(9anchor N B)

ko = 1 = sin(dp,ckpg) = 0441 AASHTO 3.11.5.2-1

Determine Load Factors (Strength I) (AASHTO 1.3 and Table 3.4.1-1)

Load Modifiers

Np = 1.00 Ductility for a conventional design
nR = 1.00 Redundancy for conventional design
M= 1.00 Importance for a conventional bridge
m; = max(nD-nR-nI,O.%) mi=1

Load Factor Max Min Service

DC 1.25 0.9 1.0 Component Dead Loads

YEH 1.5 0.9 1.0 Horizontal Earth Loads

YEV 1.35 1.0 1.0 Vertical Earth Loads

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD Page 4 of 25
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Anchor Types, Layout and Backfill Geometry

ConnectedToBridge := "No"

AnchorType :

AnchorType, :

between Yes and No.

Bazin Bros, 3745
16x8 BC - WW2A
Fire Road
Jamaica, VT

To account for the connection of the wing to the bridge. Choose

"E" Anchor Type to be tied to the back face of the wall. Chosen

between Anchor Type B, C, D, and E as defined below.

uEu

AnchorTypes := "E"

Distance to each anchor is from culvert end of wing. Anchor 1 is closest to culvert.

dist, hor.1 = 2ft
Note: Research in HITEC report supports spacing from 2.5 ft (anchors are touching) to 5.5
dist, o2 = Oft feet (HITEC Report pages D29-D33). If distance between anchors increases beyond 5.5 ft,
data supporting the usable 80% soil weight assumption shall be provided due to possible
. affects on soil arching between the anchors. Similarly, anchor closest to the wall tip shall not
distanchor.3 == 0 exceed 3 feet without supporting data.

If only 1 anchor is used, set dist, o2 = dist,chors = O-

If only 2 anchors are used, set dist, o3 = O-

Tributary Width of Wall for each Anchor

tribpates

tribl :

trib2 :

tribg = 1) — (triby + triby + trib

= |0 if ConnectedToBridge = "No" =0ft

1 otherwise

1 .
5 dist,p chor.

1 trib if distychopo =0 = 4ft

wall — “Pplates

1, .. . . .
E'(dmanchor.l + dlStanchor.Z) - mbplates otherwise

1, .. . e g
[lwall - E(dlStanchor.l + dlStanChor.Z)J if distycpor3 =0 =4ft
i i 1, ) i
(dlStanchor.Z + dlStanchor.3) - E(dmanchor.l + dlStanchor.Z) otherwise

2

plates) =0ft

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD
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Jamaica, VT

Height of Wall at CL of Each Anchor

h(x):= |0 if x=0
htall if 0<x< lﬂat

h.,.;1—h
tall hort
{htall — (MJ-(X — lﬂat)} otherwise

1wall - 1ﬂat
hyail 1 = h(diStanChor.l) = 13322 ft Height of wall at each anchor
hyyall o = h(distanchor_z) = 14.612ft
hyal 3= h(diStanchorB) =0ft

Length of each Anchor Stem Extension

W(x) = [ (0ft) if x="B"

(1ft) if x="C"
(2ft) if x ="D"
(3ft) if x="E"

W, = W(AnchorTypel) =3ft
Wy = W(AnchorTypez) =3ft

Wy = W(AnchorType3) =3ft

Width of Soil Column above each Anchor

Byo1 is the width of the soil column at the top of the anchor, measured from backfill side of wall to upper tip of each anchor.

Bpog = Wy + (3ft + 5.375in) + $ = 7.1211t

Bpogn = Wy + (It + 5.375in) + —— —7.121ft
) cos(30deg)

Byoy3 = W3 + (3ft + 5.375in) + — o — 7121 f
) cos(30deg)
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Bpot lower IS the width of the soil column at the bottom of the anchor, measured from backfill side of wall to bottom tip of
anchor.

Bhot.lower.1 = W1 + (lft + 4in + ﬁg;eg)j =5.007ft

Bhotlower.2 = Wo + (1ft + 4in + Lj =5.007ft
' ‘ cos(30deg)

Bhotlower3 = W3 + (lft + 4in + Lj = 5.007 ft
' ‘ cos(30deg)

Perpendicular Distance to Traffic at each Anchor

divaffic.1 = deraffic + diStanchor.l'tan(o‘skew) =20ft
divaffic.2 = dyraffic + diStanchor.Z'tan(o‘skew) =20ft

diraffic.3 = diraffic + diStanchor.S'tan(o‘skew) =20ft

Height of backfill at CL of each anchor

dslope.l = maX(O,min(Bbot_l ,d¢raffic.] — BreakInSlope — twall)) =7.121ft Distancg to break in Slope,.m(?asured
perpendicular to wall from inside face of wall,

dslope.2 = max(o’min(Bbot.Z’dtraffic.Z — BreakInSlope — twall)) =7.121ft limited by B.bot.

dglope.3 = max(o’min(Bbot.3’dtraffic.3 — BreakInSlope — twall)) =7.1211t

Dpackfill.1 = max(hwall.l’hwall.l + min(Bbot.l ,dslope.l)wan( B)) =13.3221t The height of backfill is taken at the

end of the reinforced soil mass.
hpackfill.2 = MaX(hyq1p 22 hyarr 2 + Min(Bpo 2. dgjope o) tan(P)) = 14.612 1t

hbackfill.3 = MaX(hyqpp 3. My 3 + Min(Bpg 3.dgjope 3)tan(B)) = 0 ft
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External Stability Analysis at Anchor 1

Calculate Vertical Loads and Associated Lever Arms

Bazin Bros, 3745
16x8 BC - WW2A
Fire Road
Jamaica, VT

(All Lever Arms are from Point "O")

kip
DCyall.1 = twall Pwall.1 Ve = 1998 ==

1
XDC.wall.1*= 7 twall = 0.5ft

y
Vs (Mpackfitt.1 = hwall.1) (dsiope.1) = 0-%

EVla, =
1 t

N | =

2
XEVla.l = twall T Edslope.l =5.748ft

kip

EV1by = vy (hpackgin.1 ~ hwait.1) (Bbot.1 ~ dsiope.1) =0

ft

1
XEV1b.1 = twall t dslope.1 T E(Bbot.l - dslope.l) =8.1211t

kip
EV2) = g (hyan = 3-5f) Bpor 1 = 9793 =

1
XEV2.1 = twau + EBbOt.l =4.561ft

3 ki

7in
EV3, = ~.(3.5ft)-| B -—F— | =2.123
1= ( bot.lower.1 cos(30deg)) ft

1
XEV3.1 = tyall * E(Bbot.lower.l -

1 .
EV4, = 73-5-3.5ft-[(w1 + 3ft + 5.375in) — (Bbot.lower. -

7in

— | =3.167ft
cos(30deg)

— T} _os1820
cos(30deg) ft

1 . 7in
XEV4.1 = twall  Bbotlower.l T g'[wl + 3ft + 5.375in - (Bbot.lower.l - mﬂ =6.712ft

DC

anchor.1 =

—. | (17401bf) if AnchorType; = "B"
tribg
(20101bf) if AnchorType; ="C"

(22851bf) if AnchorType; = "D"

(25501bf) if AnchorType; ="E"

Xanchor.1 = twall *

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD

(2ft + 2.25in) if AnchorType; ="B"

=0.637-—

kip
ft (See Anchor Geometry
Drawing)
= 5.005-ft

(2ft + 8.8125in) if AnchorType; ="C"
(3ft + 5.125in) if AnchorType; = "D"

(4ft + 0.0625in) if AnchorType; = "E"
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. kip . .
LSyert.1 = [qsur'[Bbot.l - (dtrafﬁc.l)ﬂ if dirafic.1 <Bbot.1 = 0'? Used in bearing calcs only

0 otherwise

1
XLS.vert.1 = twall T deraffic.1 + E(Bbot.l - dtrafﬁc.l) = 14.561 ft

kip
DCfg 1 = Vetrg Dprg = 1'35'?
t
ftg Note: This moment arm is measured from the front toe of

DC.frg. 1=, =151 IS mom . . .
the ftg since it is only used in bearing calculations.

Calculate Lateral Loads and Associated Lever Arms

L 2 kip
EH1Y vert = Eka.wall'“fs'(hbackfﬂu — 3.5ft) " sin(8yy 1) = 0.739=5
! 2 Kip
EH1} hor = Eka-wall"YS'(hbackﬁll.l ~ 3.5t) - cos(8yqp1) = 55—
XEH1.1 = twall * Bpot.1 = 81211t
1
yEHll = 3.5ft + E(hbackfﬂll — 35ft) = 6.774ft
: : kip
EH2| oy = ka_anchor-“{g(hbackﬁu.l - 3.5ft)-(4ft)~sm(6anch0r - 30deg) = _0,11.?
: kip
EH2 | por = ka.anchor"\fs'(hbackfill.l - 3'5ft)'(4ft)'cos(5anchor - 30deg) = 0-478'?
1
XEH2.1 = twall * E(Bbot.l + Bbot.lower.l) =7.064 1t
1
YEH2.1 = 35t - E~4ft =1.5ft
1 2 . kip
EH3} vert = Eka.anchor'ws'mft) 'Sm(éanchor -3 Odeg) - _0'022'?
! 2 Kip
EH3 hor = Eka.anchor'ﬁfs(“ft) 'Cos(éanchor - 30deg) = 0.097-?

2
XEH3.1 = twall T Bbot.lower.1 + (3'5ft - g-4ft)tan(30deg) = 6.488ft

2 .
YEH3.1 = 3-5ft - g~4ft =10:in

Page 9 of 25
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Bazin Bros, 3745
16x8 BC - WW2A

Fire Road
Jamaica, VT
. . hyall.1 kip
LSpor.1 = | (Ka.wair 9sur hbackfit.1) i diaffic.1 <Bbot1 + —, 0
0 otherwise
1 .
XLS hor.1 = twall + E(Bbot.lower.l + Bbot.l) = 7.064 ft (Assumed for ease of calculation)

1
YLS.hor.1 = 5 Mbackfil.1 = 6-6611t

Check Sliding

Per AASHTO 11.11.4.2, Sliding shall be evaluated according to 10.6.3.4. Per 11.5.3, sliding shall be evaluated at the strength
limit state. Use minimum load factors for vertical loads and maximum load factors for horizontal loads. Assume the failure

plane is beneath the wall ftg, which will be grouted to the wall during construction. This is consistent with assumptions in the
HITEC report (page D24).

Resisting Forces

$r=109 AASHTO Table 10.5.5.2.2-1, "Precast on Sand" or "Soil on Soil"
kip
SV = 0.9(DCyq 1 + DCanchor.1 + DCig 1) + 1.0:(EVIay + EVIby + EV2| + EV3| + EV4,) ... = 16.931-—
Ny 1'50'(EH1 Lvert T EHZI.Vert + EH31.vert)
kip
Ry.1:= 08 tan(¢pg) BV = 9484 AASHTO 10.6.3.4
kip
Rip=opRe = 8'536'f_
t
Driving Forces
kip
SHy = i 1.50-(EH1y o+ EH2y o+ EH3 o) + 17518y, ] = 3.187.—
Check "OK" if ud >1 "OK"
eck q: 4: = i > =
sliding.1 SH. |

"NG" otherwise
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Check Overturning and Eccentricity

Per AASHTO 11.11.4.4, Overturning shall be evaluated according to 11.6.3.3. A maximum of 80% of the retained soil shall
be used to resist overturning. Per 11.6.3.3, evaluate overturning and eccentricity at the strength limit state using maximum
load factors for horizontal loads and minimum load factors for vertical loads. First, evaluate overturning about front base of
wall. If the wall passes the overturning check, the wing will not experience uplift with respect to the footing. Therefore
evaluate eccentricity at the bottom of the footing. The location of the resultant of the reaction forces shall be located within
the middle half of the base width (footing width plus anchor projection). Eccentricity is measured from the center of the
base width toward the stream side of the footing. Assume that a negative eccentricity (beyond the center of the base,
toward the backfill) is acceptable since this condition will engage passive earth pressures.

Resisting Forces

- kip-ft
Resisting | := 0'9(Dcwall.1'XDC.wall.1 + Dcanchor.l'xanchor.l) =55.281- ft
+ 1.0~0.8.(E\/1al-XE\,M1 + EVIb -xgyp1 + EV2{-Xgya | + EV3xgy3 | + EV41‘xEV4'1)
+ L50(EH1 | yereXgH1 1 + EH2) yerrXgpo.1 + EH3 yerr XgH3.1)
Driving Forces
L kip-ft
Driving = 1.50-(EH1 hor Vg1 1 + EH2| horYEH2.1 + EH31 hor YEH3.1) + 175LShor 1'YLS hor.1 = 16:944- i
Resisting |
CheckOT 1= "OK" if ———>1 ="OK"
: Driving;
"NG" otherwise
Eccentricity of Resultant
kip
$Ve 1= 0.9(DCyan11 + DCanchor.1) + 1.0:0.8:(EV1a + EVIby + EV2) + EV3| + EV4)) ... = 13.229-—.
+ 1'50(EH1 Lvert EHzl.vert + EH31.vert)
(Resistingl - Drivingl) 1
EVer v + E(tftg = tyall) | + 0-9DCkg XD fig.1
1 = el =3.696ft (Distance to resultant

YVeq + 0.9DCftg'1 from face of ftg)

1
B = Bpotlower.1 T twall + E(tftg - twall) =7.0071t
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By
€] = max| —— —ll,Oft =0ft
2

=1.752ft (Within Middle Half of ftg per e
AASHTO 11.6.3.3) Check, { = |"OK" if ——— <1 ="OK"
Callow.1

By
e = —
allow.1 4

"NG" otherwise

Check Bearing Pressure

Per 11.11.4.3 Evaluate bearing pressure with respect to resistance calculated in 10.6.3. Per HITEC p. D24, use the
horizontal portion of the anchor at its base plus the footing width. Evaluate at the strength limit state. Use 100% of the
weight of the retained soil. When Live Load Surcharge is present, Strength | with maximum load factors for vertical loads
and horizontal loads controls. Include the effects of live load surcharge. Since lever arms are calculated from the front face
of the wall, must add to the eccentricity the distance between wall and toe of footing.

. Kip-ft
ReSIStmgbrg.l = 1'ZS(DCwall.I'XDC.wall.l + Dcanchor.l'xanchor.l) = 86.161- ft
+ 1.35(EH1| yereXgH1 1 + BH2| yerrXgp2.1 + EH3 ] yert XEH3.1)
+ 1'75’(stert.l'XLS.vert.l)
Kip-ft

Drivingy,o 1 = 1.35(EH1 porYEH1.1 + EH2 por YEH2.1 + BH3 1 hor YEH3.1) + 175LShor.1'YLS hor.1 = 1525 i

kip
SVprg.1 = 1.25:(DCyqii 1 + DCanchor.1) + 1.35:(EV1ay + EVIby + EV2y + EV3) + EV4y) ... = 209-—5

+ 1.35«(EH11'Vert +EH2| yopg + EH31.Vert) + 1.75.(stert.1)

(Resistingbr | — Drivingy 1) 1
g. rg. 1 3 .
{Evbrg.l'[ SVirg 3 (tfg = twan) | + 1-25DCig 1 XD fig.1
: =4.1771t (Distance to resultant

1 =
brg.1
£ 2Vpre 1 T 1.25DCg from face of ftg)

B
1
ebrg_l = max(7 — lbl’gl ,Oftj =0ft

Effective footing width
Bl - 2ebrg1 =7.007 ft

3V
Ofoot.] = _brel =2.983-ksf Eqg. 11.6.3.2-1, Rectangular Distibution for
By —2epg Foundations on soil
qRr 1 = 0.45-14.0ksf = 6.3-ksf Conservatively use resistance for 6ft width
qRr.1
CheckBearing; := ["OK" if >1 ="OK"
Ofoot.1

"NG" otherwise

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD Page 12 of 25



Designed By: PJL Bazin Bros, 3745

Checked By: 16x8 BC - WW2A
Date Printed: 1/21/2014 Fire Road
Jamaica, VT

External Stability Analysis at Anchor 2

Calculate Vertical Loads and Associated Lever Arms (All Lever Arms are from Point "O")

kip
DCyall 2= twall Pwall.2 Ve = 219275
1
XDC.wall.2 = 5 twall = 031t
! kip
Vi = E’Ysi(hba‘:kﬁlm B hwalll)'(dslopel) - 0.?

2
XEVla.2 = twall T Edslope.Z =5.748ft

kip
EV1by = Yy (hpaekfitt.2 ~ hwall.2) (Bbot.2 ~ dsiope.2) = 0~

1
XEV1b.2 = twall t dslope.2 E(Bbot.Z - dslope.2) =8.1211t

kip
EV2) = g (hyano = 3-5ft) Byog o = 11.079-—

1
XEV2.2 = twau + EBbotQ =4.561ft

7in kip
EV3, = ~.(3.5ft)-| B -— [ =2.123—
2= g ( bot.lower.2 cos(30deg)) ft
1 7in
X =t +—|B - — | =3.167ft
EV3.2 wall 2( bot.lower.2 cos(30 deg)j
1 7in kip
EV4, = ~.-—-3.5ft| (W5 + 3ft + 5.375in) — | B —— [|=0.518—
2= 5 [( 2 ) ( bot.lower.2 cos(30deg)j:| ft
) 1 . 7in
XEV4.2 = twall T Bbot.lower.2 t g Wy + 3ft + 5.375in — | Byot jower.2 — cos(30deg) =6.712ft
DC = ! 17401bf) if AnchorT ="B" =0.637 @
anchor.2 = trib2. ( ) if AnchorType, = R (See Anchor Geometry
(2010Ibf) if AnchorType, = "C" Drawing)

(22851bf) if AnchorTypey = "D"

(25501bf) if AnchorType, = "E"
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Xanchor.2 = twanl T | (2ft + 2.25in) if AnchorType, ="B" = 5.005-ft

(2ft + 8.8125in) if AnchorTypey ="C"
(3ft + 5.125in) if AnchorType, ="D"

(4ft + 0.0625in) if AnchorType, = "E"

. kip . .
LSvert2 = |[dsur[Bot2 ~ (dratfic.2)[| if diraffic.2 <Bbot2 = 0= Used in bearing calcs only

0 otherwise

1
XS vert.2 = twall T deraffic.2 * ;(Bbot.z ~ dyaffic.2) = 14561 ft

kip
DCfth = "{thtghftg = 135?

t
ftg T .
XDC.ftg.2 = T =1.5ft Note: This moment arm is measured from the front toe of

the ftg since it is only used in bearing calculations.

Calculate Lateral Loads and Associated L ever Arms

! 2 . kip
EH1) yerg = Eka-Wall‘ﬁ{s’(hbackfill.z - 3.5ft) 'Sm(éwall) = 0.946«?

1 ) Kip
EH1 hor = Eka.wall"Ys‘(hbackﬁu.z — 3.5ft) " cos(8yq11) = 1983 =5

XEH1.2 = twall + Bpor.2 = 81211t

1
YEH1.2 = 3:5ft+ ;(hbackﬁu.z — 3.5ft) = 7.2041t

. kip
EH2) yer = ka.anchor’ﬁ{s'(hbackfill.Z - 3'Sft)’(4ﬁ)'sm(5anch0r - 30deg) = _0'125’?

kip
EH2) pop = 1(a.anchor’ﬂ{s’(hbackfill.Z - 3'Sﬁ)'(4ft)'C°S(5anch0r - 30deg) = 0'54’?

1
XEH2.2 = twall + ;(Bbot.z + Bpog lower.2) = 7-0641t

1
YEHp.2 = 35t = -4t =15f

1 2 . kip
EH3, .= Eka.anchor-ws-mft) -sin(8ypepor — 30deg) = ~0.022=*

1 2 kip
EH3) hor = Eka.anchor’ﬁ{s'(“t) 'Cos(éanchor - 30deg) = 0'097’?
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2
XEH32 = twall + Bbot.lower.2 + (35ft - E4ft)tan(30deg) = 6.488ft
2 .
B . bwall2 kip
LSpor.2 = | (ka.war 9sur hbackfi.2) if diraffic.2 <Bbot2 + - 0
0 otherwise
1 .
XL.S hor.2 = twall + E(Bbot.lower.Z + Bbot.2) = 7.064ft (Assumed for ease of calculation)

1
YLS.hor.2 = Ehbackfﬂll =7.3061t

Check Sliding

Per AASHTO 11.11.4.2, Sliding shall be evaluated according to 10.6.3.4. Per 11.5.3, sliding shall be evaluated at the strength
limit state. Use minimum load factors for vertical loads and maximum load factors for horizontal loads. Assume the failure

plane is beneath the wall ftg, which will be grouted to the wall during construction. This is consistent with assumptions in the
HITEC report (page D24).

Resisting Forces

D= 09 AASHTO Table 10.5.5.2.2-1, "Precast on Sand" or "Soil on Soil"

kip
2V = 0.9(DCyyp1 2 + DCynchor2 + DCfig 2) + 1.0-(EVlag + EVIby + EV2 + EV3, + EVdy) ... = 18.68—*
1y 1'50'(EHIZ.Vert + EH22.Vert + EH32.vert)

— _ kip
Ry = 08 an(0g) 2V, = 10464 AASHTO 10.6.3.4

kip
Rr.z = d)T‘RT.Z = 9417?

Driving Forces

kip
SHy o =0y 150-(EH1y hop + EH2p o+ EH3, o) + L75LSy o] = 3,932~
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Check "OK" if Sr2 >1 "OK"
€CKsliding.2 = 1 = =
£ EHT.Z

"NG" otherwise
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Check Overturning and Eccentricity

Per AASHTO 11.11.4.4, Overturning shall be evaluated according to 11.6.3.3. A maximum of 80% of the retained soil shall
be used to resist overturning. Per 11.6.3.3, evaluate overturning and eccentricity at the strength limit state using maximum
load factors for horizontal loads and minimum load factors for vertical loads. First, evaluate overturning about front base of
wall. If the wall passes the overturning check, the wing will not experience uplift with respect to the footing. Therefore
evaluate eccentricity at the bottom of the footing. The location of the resultant of the reaction forces shall be located within
the middle half of the base width (footing width plus anchor projection). Eccentricity is measured from the center of the
base width toward the stream side of the footing. Assume that a negative eccentricity (beyond the center of the base,
toward the backfill) is acceptable since this condition will engage passive earth pressures.

Resisting Forces

- kip-ft
Resisting, := 0'9(Dcwall.2'XDC.wall.2 + DCanchor.Z'Xanchor.Z) = 62.425- i
+ 1.0-0.8.(E\/l:ﬂz.xE\,m2 + EV1byxgyp2 + EV2y:Xpyo o + EV35-xpy3 5 + EV42‘xEV4'2)
+ L.50(EH1) yery XgH1 2 + EH2) yerr Xgp0 2 + EH3) verr XgH3 2)
Driving Forces
L kip-ft
Drivingy = 1.50-(EH1y horYEH1 2 + EH2) hor YEH2 2 + EH32 hor YEH3 2) + 1.75LShor 2'YLS hor.2 = 2277 i
Resisting,
CheckOT2 = |"OK" if ———>1 ="OK"
: Driving
2
"NG" otherwise
Eccentricity of Resultant
kip
$Ve = 0.9(DCya1 2 + DCanchor.2) + 1.0:0.8:(EV1ay + EVIby + EV2, + EV3, + EV4y) ... = 14.721-=
+ 1'50(EH12.Vert + EH22.vert + EH32.vert)
(Resisting2 - Drivingz) 1
EVe o v + E(tftg ~ tyall) | + 0-9DCtg 2 XpC fig 2
1y = c.2 =3.5271t (Distance to resultant

YVen + 0.9DCftg'2 from face of ftg)

1
Bj = Bypotlower.2 t twall + E(tftg - twall) =7.0071t
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62 = max[

Callow.2 =

—12,Oftj =0ft

.;;|NU:1 N|Nw

=1.752ft (Within Middle Half of ftg per ey
AASHTO 11.6.3.3) Check, = |"OK" if ——— <1 ="OK"
Callow.2

"NG" otherwise

Check Bearing Pressure

Per 11.11.4.3 Evaluate bearing pressure with respect to resistance calculated in 10.6.3. Per HITEC p. D24, use the
horizontal portion of the anchor at its base plus the footing width. Evaluate at the strength limit state. Use 100% of the
weight of the retained soil. When Live Load Surcharge is present, Strength | with maximum load factors for vertical loads
and horizontal loads controls. Include the effects of live load surcharge. Since lever arms are calculated from the front face
of the wall, must add to the eccentricity the distance between wall and toe of footing.

. ) kip-ft
ReSIStmgbrg.Z = 1'ZS(DCwall.Z'XDC.wall.Z + DCanchor.Z'Xanchor.Z) =96.327- ft
+1.35(EH1) yereXgH1 2 + BH2) yory XEH2.2 + EH3) yert XEH3.2) -

+ 1'75’(stert.Z'XLS.vert.Z)
kip-ft

Drivingy,o 5 = 1.35(EH15 porYEH1 2 + EH2) hor YEH2.2 + BH32 hor YEH3.2) + 175LShor 2 VLS hor.2 = 20493 — —

Xip

SVprg2 = 1.25:(DCyyqy1 2 + DCynchor.2) + 1.35:(EV1ay + EVIby + EV2; + EV3) + EV4y) ... =23.137- .

+ 1.35«(EH12'Vert + EH2y | org + EH32.Vert) + 1.75.(stert.2)

(Resistingbr o — Drivingy 2) 1

g. rg.

{Evbrg.2'|: v + E(tftg ~ tyall) | + 1:25DCg 9 XpC fig 2
brg.2 =4.089ft (Distance to resultant

2Vpre 2 + 1.25DCgo 5 from face of ftg)

lbrg.2 =

By
ebrg.2 = max 7 - lbrg.Z’Oft =0ft

Effective footing width
B2 - 2€brg2 =7.007 ft

Tfoot.2 = By 2epan ¥ Eq. 11.6.3.2-1, Rectangular Distibution for
re: Foundations on soil
qR o = 0.45-14.0ksf = 6.3-ksf Conservatively use resistance for 6ft width
dRr.2
CheckBearing, := ["OK" if >1 ="OK"
Ofoot.2

"NG" otherwise
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Check Wall Reinforcement

Assume the wall stem is cantilevered above the anchor. Use tallest wall section above anchor. Use maximum horizontal load
factors to calculate moments and shears. Use minimum load factor for axial compression.

Calculate Horizontal Loads and resp. Lever Arms at top of Anchor

Nyallinternal = Pwail.1 — 3-5ft = 9.822t
! 2 kip !
EHyap = Eka.wall'ﬁfs'hwall.internal = 1'717'? YEH.wall == Ehwall.internal = 32741t
1 kip L 49111t
= i - —0.8P Y == . -4,
ESwair = |0 i diraffic.1 2 5 Pwall.1 =0=F YLSwall = 5 Mwallintemal
(ka.wall'qsur'hwall.internal) otherwise

kip-ft
Mug a1 = M (1.5 EHy 11 YEH wall + 1-75LSwalr YLS wall) = 8433 ft
. kip
Vugan = M (1-5EHyq + 1.75LS 1)) = 2.576 ==
kip

Nuyan = _ni'(0'9"70'twall'hwall.intemal) = _1'326'?
Check Moment Capacity

bary .j = 6 Swall == 7in covery,,yy = 2in

by, = 1ft

bar
1l
diam,,, | = %in = 0.75-in
Tv-diam .
1l
Ayl = WAl - 0.757in”
4 Swall
diam
wall .

dwall = tyal] — COVelyal — =9.625-in

Pmoment = 0-90 Per AASHTO 5.5.4.2.1

Gehear = 0-90 Per AASHTO 5.5.4.2.1
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Verify that fy can be substituted for f, in the equations of 5.7.3.2. This is allowed when

< <0.60.
dS
As -f
Coall = __wallly =1.114-in Simplified equation 5.7.3.1.2-4
0.85-f,B; by,
C
dw_all =0.116 This is less than 0.60 therefore fy can be substituted for f
wall

awau = Blcwall =0.891-in

Awall
Mnga11 = Asganrf, '(dwall -,

Mrwau = d)moment'anall = 31284k1pft
Muy, .11byy, = 8.433-kip-ft Mry,a11
CheckyaliFlexure = |'OK" if ————21 ="OK"
Uwall ®w
"NG" otherwise
Check Minimum Flexural Reinforcement (5.7.3.3.2)
f.:= 0.24- [ ksi = 0.537-ksi AASHTO 5.4.2.6
'—1b 3—1 28 103'4
lgwall = 7 Py twan = 1728 107
_ Lwall Y Distance from centroid to extreme tension fibers.
Yewall = T, =0 Conservatively ignore reinforcement.
Ig.wall 3
Sc.wall = = 288-in
Yt.wall
N3 = 0.67 0.67 = Factor for Grade 60 ASTM A615 rebar
V=12 1.2 = Factor for precast segmental structures
Mer.wall = V391 Se.walr fr = 10-355-kip-ft Simplified AASHTO Eq 5.7.3.3.2-1
1.33Muy,, by, = 11.216-kip-ft
Checkpinsteetwall = |"OK" if Mryy 2 min(1.33Muy by My way) - = "OK”

"NG" otherwise
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Shear Resistance at Bottom of Wall (Section 5.8.3.4.2)

The section contains less than the minimum transverse reinforcement specified in 5.8.2.5,
therefore use equation 5.8.3.4.2-2 to determine the longitudinal strain effect factor (B) at
the location of maximum shear.

Mu = maX(Muwall’Vuwall'dwall) In the eqtn below Mu shall not be less than Vu-d,,
| Mul
I + 05Nuwaﬂ + |Vuwau|
€ wall = wa by, 1000-€¢ a1 = 057 (5.8.3.4.2-4)
B Eg-Aswall -
Sx_wall = dwall
1.38in
S =5 . =9.625-in
xe_wall x_wall Aggregate gi, - + 0.63in (5.8.3.4.2-5)
4.8 51
Bwall = : =3.535 (5.8.3.4.2-2)
L+ 750"Es_wall N Sxe_wall
lin
O a1 = 29deg + 3500deg-€ yq1 = 30.98-deg (5.8.3.4.2-3)
Vg = min(0.256¢by - dy oy, 0.0316- By [T Ksivb -d o) = 28.847-Kip (5.8.3.3)
erall = ¢Shear~VnwaH = 25962klp
: Vr
. = . 11
Vitwalr by = 2376 Kkip Checkyyyiishear = | 'OK" if ————>1 ="OK"
Vuga by

"NG" otherwise

Check Crack Control in Section 5.7.3.4

kip-ft
ft

Msyai1 = M (10 EHy a1 YEH wall + 1-OLSwai VLS .wall) = 5-622
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kip
Nsyall = _ni'(1'O'Afc'twall'hwall.internal) = _1'473'?
Ms t
wall wall
ewau = ma N + dwall — T s 115dwall =0.9221t
Swall
. . Cwall
Jwal) = minf| 0.74 + .1 ] ,0.9] =0.855
wall
. 1
lwall = q = 3.898
. wall
- Jwall’
Cwall
Ms, o+ N d wall
s Sewall’ -—
; wall wall'{ “wall = 5 5557 ksi Stress in Reinforcement at Service
SSwall == . . T e Limit State
AswallIwall wall dwall ft
de_wall = twall ~ dwall = 2.375in
d
11
By= 1+ cwa - 1353
0'7’(twall - dc_wall)
Ve = 1.00 exposure factor
ki
700 —2 -,
mn .
Smax = - z'dc_wall =197.672-in
Bs'fsswall'bw

CheckyfaxSpacing = "‘OK" if Sy S Smax = "OK”

"NG" otherwise

Check Minimum Bar Spacing in Section 5.10.3.1.2:

Smin = max(diamwau, 1.33Aggregate g;,m» lin) =1-in

CheCkMinSpacing = |"OK" if sy 2 Spin = "OK"
"NG" otherwise

Check Maximum Bar Spacing in Section 5.10.3.2:

S = min(1.5~t

Sease 18in) = 18-in

wall’

CheskMaxS pacing™ "‘OK" if Sy < Smax = "OK”

"NG" otherwise
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Check Anchor Attachment to Wall

Check Moment Capacity of Connection Bars

Conservatively assume the entire wall is cantilevered about the footing, therefore consider only driving moments. Use total
loads instead of loads per foot. Use 100% of soil weight. Must determine controlling anchor, since tributary width is
variable, not necessarily the anchor at the tallest wall. Assume only top four connection bars resist tension. This
assumption is consistent with HITEC p.D28.

Mu, ) chor = max(Drivingbrg_1~trib1 ,DriVingbrg.Ztribz) = 81.973-kip-ft

bar, ) hor = 9 size of bar

diam, o= Planchor . _ 0 625

ASynchor = %-diamanchorz = 0307in”

n:=6 Number of bars in tension

banchor = tstem = 6-i0 thickness of anchor stem

hgop = 3ft + 6in height of anchor stem

danchor = 30.5in distance from centroid of tension reinforcement extreme compression fiber.

Verify that fy can be substituted for f; in the equations of 5.7.3.2. This is allowed when

< <0.60.
dS
n-As, -f
Canchor = anchor'y  _ < 4140 Simplified equation 5.7.3.1.2-4
0'85'fc'61'banchor
Canchor .. .
- —0.178 This is less than 0.60 therefore fy can be substituted for f
d
anchor

anchor = B1 Canchor = 4-331-in

4anchor
Mngnchor = 1 ASanchor '(danchor T,

M Mn = 234.708-kip-ft

Tanchor = Pmoment MManchor

M = 81.973-kip-ft . Mranchor

Check g nchorFlexure = | 'OK” if T2 21 = "OK”
Yanchor

Yanchor

"NG" otherwise
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Check Minimum Flexural Reinforcement (5.7.3.3.2)

f.=0.537-ksi AASHTO 5.4.2.6
= h 3 3.704 104 in*

Ig anchor = E'tstem' stem = 3-704X 10 in

hstem . . . .
Yt.anchor == = 1.75ft Distance from centroid to extreme tension fibers.

' 2 Conservatively ignore reinforcement.
1
.anch

S anchop = O 1 764x 107-in”

Yt.anchor
ae= 0.67 0.67 = Factor for Grade 60 ASTM A615 rebar
/MA:= 1.2

1.2 = Factor for precast segmental structures

M anchor = ¥3'V1'Sc.anchor fr = 63.426-kip-ft Simplified AASHTO Eq 5.7.3.3.2-1

1.33Muy oy = 109.024 ft-kip-ft

CheCkMinSteelAnchor = |"OK" if Mranchor > min(1.33Mu

anchor’ Mcr.anchor) ="OK"

"NG" otherwise

Check Minimum Steel for Temperature and Shrinkage (11.6.1.5.1 & 5.10.8)

.2 .2 1.30-b -h .2
m m anchor 'stem m
As_ . = max| 0.11 — ,min| 0.60 —, =0.6—
min.anchor ft ft fy ft
2'(banchor + hstem)'g
)
ASmin.anchor Nstem = 2-1'in
ASychor ( +2) = 2.454-in2 Account for extra two bars in compression face
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Check Hook Development of Connection Steel in Wall

Per 5.10.2, A standard hook with a 180 degree bend shall have a 4*db extension, but not less than 2.5 inches. Per
5.12.3, Cover beyond free end of bar shall be 2 inches.

38'0diamanchor
lhyp = —=—=— =10.621"in Basic development length for a Grade 60 bar with a standard hook
f. (AASHTO 5.11.2.4.1)
ksi

Modification Factors to be applied to the Basic Development Length (AASHTO 5.11.2.4.2)

Mstrength =1 Increase by fy/60 for yield strength greater than 60ksi

Mcover = 0.7 0.7 if side cover normal to plane of hook is at least 2.5 inches AND
Cover beyond hook is at least 2.0in

Mstirrups =1.0 0.8 if hook is enclose in with ties or stirrups as specified in 5.11.2.4.2

Myg:= 1.0 Conservatively assume entire area of steel provided is required.

Mlightweight =1.0 1.3 if lightweight concrete is used.

Mepoxy =1.0 1.2 if epoxy rebar is used.

M:=M M

strength'Mcover' stirrups'MAS'Mlightweight'Mepoxy =07

Iqp := max(6in, 8-diam M-lyp) = 7435-in

anchor’

twall.min = COVerya) + ldh =9.435-in

Checkyyall Thickness = | "OK" if tyal 2 twallmin = "OK"

"NG" otherwise
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4
MIGHIE

C O R P OWRA AT I O N

Design/Analysis References:

AASHTO LRFD Bridge Design Specifications, 2012.

VTrans 2011 Standard Specifications for Road and Bridge Construction.

Das, Principles of Foundation Engineering, 5th Edition.

Holtz & Kovacs, Introduction to Geotechnical Engineering

AISC, Steel Construction Manual, 13th Edition

. Highway Innovative Technology Evaluation Center (HITEC), Evaluation of the Con/Span Wingwall System, CERF
Report #40580, July 2001.

7. Contract Plans, "Project Number ER-BRF 015-1(23), Fire Drive Box Culvert, Jamaica VT" by VT AOT, Dated
12/5/2012, Email from VT AOT (5/23/2013) clarifying bearing capacity.

o0k WD~

Assumptions:
1. It is assumed that the failure plane of the soil to be retained by this wall will lie within the proposed
backfill material.
2. The proposed backfill material will meet the material requirements of the contract documents. This material is
assumed to have a friction angle = 34 degrees and a dry unit weight = 140 pcf.
3. The installation of the weepholes combined with free draining backfill will preclude the development of hydrostatic
pressures on the wall.
4, Passive earth pressure in front of the wall is ignored per AASHTO 11.6.3.5.
5. Site Layout. The 16x8 Box Culvert carries Fire Drive over unknown brook. All four wingwalls have varying skew.

Wingwall 4C is closest to traffic. Wingwall 2A is tallest. Check both wings. Also Check WW3 with 3 anchors. Also Check
WW2B with only one anchor.

6. Backslope Angle. All 4 wings have a +- flat backslope.

7. Live Load Surcharge. Vehicular Surcharge is applied when traffic can come within a distance of half the height of the
wall to the reinforced soil mass. Only WW3 and WW4 are within this distace. Assume traffic is 2 feet from face of wall and
runs parallel to wall.

8. The HITEC Evaluation (page 3) explains that the Anchor Wall acts as a cantilever wall for most of its length since the
weight of the soil within and above the anchors provides resistance to overturning. The wall also has attributes of a bin wall
since arching and friction of soil masses between anchors provides additional resistance. Therefore, the provisions of AASHTO
Sections 11.6 (Conventional Retaining Walls) and 11.11 (Modular Walls) shall be applied.

9. Per AASHTO 11.11.4.4, a maximum of 80% of the weight of the retained soil is effective in resisting overturning. The
HITEC Evaluation (pages D29-D33) evaluated the accuracy of this assumption and found that using 80% of the soil weight is a
conservative assumption.

10. The Top of Wingwall elevations are 2 inches below the top of headwall elevations.
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General Input:

ELVwalltop = 734.26ft Elevation of the Wingwall at its bridge
Evaalltip = 735.87ft Elevation of Wingwall at its tip.

ELVbot.ftg = 718.92ft Elevation of the Bottom of the Wall Footing
tg = 3ft Thickness of Wall Footing

hftg = 3ft Height of Wall Footing

heport = ELVwalltip - ELVbot.ftg = hftg — lin = 13.867 ft Short end of wall (less 1" for shim)

heap = Evaamop - ELVbot.ftg = hftg — lin = 12.257 ft Tall end of wall (less 1" for shim)

Ligan = Sft Length of Wall Panel

Lg1a¢ = Oft Length of flat portion of wingwall before break in slope.

tyal] = 12in Thickness of Wall Panel

tgtem = 0IN Thickness of Anchor Stem

Wlange = 2ft + 6in Width of Anchor Flange

Ogpew = Odeg Angle of ww skew in plan view, measured from edge of roadway.
(to measure distance to traffic for each anchor)

Oya)1 = 90deg Wall batter angle with horizontal

9anchor = Oway + 30deg Anchor batter angle with horizontal

= atan(gj =0-deg Backfill slope angle with horizontal, measured perpendicular to

5 the wall.

diraffic = (20f0) Estimated minimum distance to traffic, measured from
stream side of wall and perpendicular to the wall.

BreakInSlope := 2ft Assumed distance from face of guardrail to break-in-slope,

meaured perpendicular to the wall.
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Wall Material Properties

Concrete
) 1bf ) X i .
f. = 5000—2 E, := 4074ksi Aggregate g;,, = -75in
in
Ve = 150pct Assumed unit weight of concrete panel.

B, = Stress Block Factor specified in Article

R7929
B = max .65,| |.85 if f. <4000psi =0.8
f. — 4000psi
.85 — E < otherwise
psi 1000
Steel:
f, = 60000E E. := 29000ksi
y 2 S
in
Soil:
_ Factored Bearing Resistance to be determined based on effective footing width. This
qr = * varies per anchor. Per Geotech Analysis, at the strength limit state:
Effective Footing Width (ft) q_R (ksf)
4 11.8
6 14.0
8 16.2
Vg = 140pcf Assumed soil unit weight for all soil
Qgyr = 2ft-yg = 280-psf Surcharge Soil Pressure (AASHTO Tbl 3.11.6.4-2)
d>ﬁg := 35deg Friction Anige of Soil below Wall Footing
Ppackfil] = 34deg Friction Angle of Backfill Soil
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. 2
_ sin(Oyall + Phackfill)
Ko wall = =0254 AASHTO 3.11.5.3

- - 2
o, Vosiito o _s |14 sin(@backfil * Swall) sin( Poackfiit ~ B
(w2t S sin(Oyal — Syatt) Sin(Owar + B)

. 2
) Sln(eanchor + d)backfill)
Ka.anchor = =0.089 AASHTO

p - 2
sin(6 2 sin(6 s I sin(Phackfill * Sanchor) i Pbackfill ~ B) 3.11.5.3
( anchor) ( anchor anchor) sin( 0, chor — 5anchor)'51n(9anchor N B)

ko = 1 = sin(dp,ckpg) = 0441 AASHTO 3.11.5.2-1

Determine Load Factors (Strength I) (AASHTO 1.3 and Table 3.4.1-1)

Load Modifiers

Np = 1.00 Ductility for a conventional design
nR = 1.00 Redundancy for conventional design
M= 1.00 Importance for a conventional bridge
m; = max(nD-nR-nI,O.%) mi=1

Load Factor Max Min Service

DC 1.25 0.9 1.0 Component Dead Loads

YEH 1.5 0.9 1.0 Horizontal Earth Loads

YEV 1.35 1.0 1.0 Vertical Earth Loads
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Anchor Types, Layout and Backfill Geometry

ConnectedToBridge := "No"

AnchorType :

AnchorType, :

between Yes and No.

Bazin Bros, 3745
16x8 BC - WW2B
Fire Road
Jamaica, VT

To account for the connection of the wing to the bridge. Choose

"E" Anchor Type to be tied to the back face of the wall. Chosen

between Anchor Type B, C, D, and E as defined below.

uEu

AnchorTypes := "E"

diStanchor.l = 2.5t

distychor2 = 0

dist

anchor.3 =

Distance to each anchor is from culvert end of wing. Anchor 1 is closest to culvert.

Note: Research in HITEC report supports spacing from 2.5 ft (anchors are touching) to 5.5

feet (HITEC Report pages D29-D33). If distance between anchors increases beyond 5.5 ft,

data supporting the usable 80% soil weight assumption shall be provided due to possible

0 exceed 3 feet without supporting data.

If only 1 anchor is used, set dist, o2 = dist,chors = O-
If only 2 anchors are used, set dist, o3 = O-

Tributary Width of Wall for each Anchor

tribpates

tribl :

trib2 :

tribg = 1) — (triby + triby + trib

= |0 if ConnectedToBridge = "No" =0ft
1
E'diStanchor.l otherwise
lwall = tribplates if distynchor2 =0 =5ft

1, .. . . .
E'(dmanchor.l + dlStanchor.Z) - mbplates otherwise

1, .. . e g
[lwall - E(dlStanchor.l + dlStanChor.Z)J if distycpor3 =0 =3.75ft
i i 1, ) i
(dlStanchor.Z + dlStanchor.3) - E(dmanchor.l + dlStanchor.Z) otherwise

2

plates) = 3751t

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD

affects on soil arching between the anchors. Similarly, anchor closest to the wall tip shall not

Page 5 of 19



Designed By: PJL Bazin Bros, 3745

Checked By: 16x8 BC - WW2B
Date Printed: 1/21/2014 Fire Road
Jamaica, VT

Height of Wall at CL of Each Anchor

h(x):= |0 if x=0
htall if 0<x< lﬂat

h.,.;1—h
tall hort
{htall — (ﬁ}(x — lﬂat)} otherwise

1wall - 1ﬂat

hyyall 1 = h(diStanChor.l) = 13.062 ft Height of wall at each anchor

hyan2 = h(diStanchor.Z) =0ft

hyal 3= h(diStanchorS) =0ft

Length of each Anchor Stem Extension

W(x) = [ (0ft) if x="B"

(1ft) if x="C"
(2ft) if x ="D"
(3ft) if x="E"

W, = W(AnchorTypel) =3ft
Wy = W(AnchorTypez) =3ft

Wy = W(AnchorType3) =3ft

Width of Soil Column above each Anchor

Byo1 is the width of the soil column at the top of the anchor, measured from backfill side of wall to upper tip of each anchor.

Bpog = Wy + (3ft + 5.375in) + $ = 7.1211t

Bpogn = Wy + (It + 5.375in) + —— —7.121ft
) cos(30deg)

Byoy3 = W3 + (3ft + 5.375in) + — o — 7121 f
) cos(30deg)
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Bpot lower IS the width of the soil column at the bottom of the anchor, measured from backfill side of wall to bottom tip of
anchor.

Bhot.lower.1 = W1 + (lft + 4in + ﬁg;eg)j =5.007ft

Bhotlower.2 = Wo + (1ft + 4in + Lj =5.007ft
' ‘ cos(30deg)

Bhotlower3 = W3 + (lft + 4in + Lj = 5.007 ft
' ‘ cos(30deg)

Perpendicular Distance to Traffic at each Anchor

divaffic.1 = deraffic + diStanchor.l'tan(o‘skew) =20ft
divaffic.2 = dyraffic + diStanchor.Z'tan(o‘skew) =20ft

diraffic.3 = diraffic + diStanchor.S'tan(o‘skew) =20ft

Height of backfill at CL of each anchor

dslope.l = maX(O,min(Bbot_l ,d¢raffic.] — BreakInSlope — twall)) =7.121ft Distancg to break in Slope,.m(?asured
perpendicular to wall from inside face of wall,

dslope.2 = max(o’min(Bbot.Z’dtraffic.Z — BreakInSlope — twall)) =7.121ft limited by B.bot.

dglope.3 = max(o’min(Bbot.3’dtraffic.3 — BreakInSlope — twall)) =7.1211t

Dpackfill.1 = max(hwall.l’hwall.l + min(Bbot.l ,dslope.l)wan( B)) =13.062 ft The height of backfill is taken at the

end of the reinforced soil mass.
hbackfill.2 = MaX(hyq1p 22 Myt 2 + Min(Bpo 2. dgjope o) tan(B)) = 0 ft

hbackfill.3 = MaX(hyqpp 3. My 3 + Min(Bpg 3.dgjope 3)tan(B)) = 0 ft
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External Stability Analysis at Anchor 1

Calculate Vertical Loads and Associated Lever Arms

Bazin Bros, 3745
16x8 BC - WW2B
Fire Road
Jamaica, VT

(All Lever Arms are from Point "O")

kip
DCyall.1 = twall Pwall.1 Ve = 1:959-7.=

1
XDC.wall.1*= 7 twall = 0.5ft

y
Vs (Mpackfitt.1 = hwall.1) (dsiope.1) = 0-%

EVla, =
1 t

N | =

2
XEVla.l = twall T Edslope.l =5.748ft

kip

EV1by = vy (hpackgin.1 ~ hwait.1) (Bbot.1 ~ dsiope.1) =0

ft

1
XEV1b.1 = twall t dslope.1 T E(Bbot.l - dslope.l) =8.1211t

kip
EV2) = g (hyan = 3-5f) Bpor 1 = 9.533 ="

1
XEV2.1 = twau + EBbOt.l =4.561ft

3 ki

7in
EV3, = ~.(3.5ft)-| B -—F— | =2.123
1= ( bot.lower.1 cos(30deg)) ft

1
XEV3.1 = tyall * E(Bbot.lower.l -

1 .
EV4, = 73-5-3.5ft-[(w1 + 3ft + 5.375in) — (Bbot.lower. -

7in

— | =3.167ft
cos(30deg)

— T} _os1820
cos(30deg) ft

1 . 7in
XEV4.1 = twall  Bbotlower.l T g'[wl + 3ft + 5.375in - (Bbot.lower.l - mﬂ =6.712ft

DC

anchor.1 =

— | (17401bf) if AnchorType; ="B"
trlbl

(20101bf) if AnchorType; ="C"

(22851bf) if AnchorType; = "D"

(25501bf) if AnchorType; ="E"

Xanchor.1 = twall *

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD

(2ft + 2.25in) if AnchorType; ="B"

kip

=0.51-—

ft (See Anchor Geometry
Drawing)

= 5.005-ft

(2ft + 8.8125in) if AnchorType; ="C"
(3ft + 5.125in) if AnchorType; = "D"

(4ft + 0.0625in) if AnchorType; = "E"
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. kip . .
LSyert.1 = [qsur'[Bbot.l - (dtrafﬁc.l)ﬂ if dirafic.1 <Bbot.1 = 0'? Used in bearing calcs only

0 otherwise

1
XLS.vert.1 = twall T deraffic.1 + E(Bbot.l - dtrafﬁc.l) = 14.561 ft

kip
DCfg 1 = Vetrg Dprg = 1'35'?
t
ftg Note: This moment arm is measured from the front toe of

DC.frg. 1=, =151 IS mom . . .
the ftg since it is only used in bearing calculations.

Calculate Lateral Loads and Associated Lever Arms

1 2 kip
EHL} vert = Eka.wau'“fs'(hbackfﬂu = 3.5ft) " sin( By 1) = 07—~
! 2 Kip
EHLY hor = Eka-wall"YS'(hbackﬁll.l ~ 3.5t) - cos(8yqp1) = 1469-=
XEH1.1 = twall * Bpot.1 = 81211t
1
YEH1.1 = 3.5t + E(hbackfﬂll - 35ft) = 6.687ft
: : kip
EH2| yort = ka.anchor"\fs'(hbackﬁll.l - 3.5ft)-(4ft)~sm(6anch0r - 30deg) = —0-107'?
: kip
EH2| hor = ka.anchor"\fs'(hbackfill.l - 3'5ft)'(4ft)'cos(5anchor - 30deg) = 0-465'?
1
XEH2.1 = twall * E(Bbot.l + Bbot.lower.l) =7.064 1t
1
YEH2.1 = 3.5ft = E~4ft = 1.5ft
1 2 . kip
EH3} vert = Eka.anchor'ws'mft) 'Sm(éanchor -3 Odeg) - _0'022'?
! 2 Kip
EH3 hor = Eka.anchor'ﬁfs(“ft) 'Cos(éanchor - 30deg) = 0.097-?

2
XEH3.1 = twall T Bbot.lower.1 + (3'5ft - g-4ft)tan(30deg) = 6.488ft

2 .
YEH3.1 = 3-5ft - g~4ft =10:in
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. . hyall.1 kip
LSpor.1 = | (Ka.wair 9sur hbackfit.1) i diaffic.1 <Bbot1 + —, 0
0 otherwise
1 .
XLS hor.1 = twall + E(Bbot.lower.l + Bbot.l) = 7.064 ft (Assumed for ease of calculation)

1
YLS.hor.1 = 5 Mbackfill.1 = 6-3311¢

Check Sliding

Per AASHTO 11.11.4.2, Sliding shall be evaluated according to 10.6.3.4. Per 11.5.3, sliding shall be evaluated at the strength
limit state. Use minimum load factors for vertical loads and maximum load factors for horizontal loads. Assume the failure

plane is beneath the wall ftg, which will be grouted to the wall during construction. This is consistent with assumptions in the
HITEC report (page D24).

Resisting Forces

$r=109 AASHTO Table 10.5.5.2.2-1, "Precast on Sand" or "Soil on Soil"
kip
SV = 0.9(DCyq 1 + DCanchor.1 + DCig 1) + 1.0:(EVIay + EVIby + EV2| + EV3| + EV4,) ... = 16.468-—
Ny 1'50'(EH1 Lvert T EHZI.Vert + EH31.vert)
kip
Ry.1:= 08 tan(¢pg) BV = 9225 AASHTO 10.6.3.4
kip
Rip=opRe = 8'302'f_
t
Driving Forces
kip
SHy = i 1.50-(EH1y o+ EH2y o+ EH3 o) + 17518y, ] = 3.046 =
Check "OK" if ud >1 "OK"
eck q: 4: = i > =
sliding.1 SH. |

"NG" otherwise
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Check Overturning and Eccentricity

Per AASHTO 11.11.4.4, Overturning shall be evaluated according to 11.6.3.3. A maximum of 80% of the retained soil shall
be used to resist overturning. Per 11.6.3.3, evaluate overturning and eccentricity at the strength limit state using maximum
load factors for horizontal loads and minimum load factors for vertical loads. First, evaluate overturning about front base of
wall. If the wall passes the overturning check, the wing will not experience uplift with respect to the footing. Therefore
evaluate eccentricity at the bottom of the footing. The location of the resultant of the reaction forces shall be located within
the middle half of the base width (footing width plus anchor projection). Eccentricity is measured from the center of the
base width toward the stream side of the footing. Assume that a negative eccentricity (beyond the center of the base,
toward the backfill) is acceptable since this condition will engage passive earth pressures.

Resisting Forces

- kip-ft
Resisting := 0'9(Dcwall.1'XDC.wall.1 + Dcanchor.l'xanchor.l) =533 i
+ 1.0~0.8.(E\/1al-XE\,M1 + EVIb -xgyp1 + EV2{-Xgya | + EV3xgy3 | + EV41‘xEV4'1)
+ L50(EH1 | yereXgH1 1 + EH2) yerrXgpo.1 + EH3 yerr XgH3.1)
Driving Forces
L kip-ft
Driving = 1.50-(EH1 hor Vg1 1 + EH2| horYEH2.1 + EH31 hor YEH3.1) + 175LShor 1'YLS hor.1 = 15-899- i
Resisting |
CheckOT 1= "OK" if ———>1 ="OK"
: Driving;
"NG" otherwise
Eccentricity of Resultant
kip
$Ve 1= 0.9(DCyan11 + DCanchor.1) + 1.0:0.8:(EV1a + EVIby + EV2) + EV3| + EV4)) ... = 12818~
+ 1'50(EH1 Lvert EHzl.vert + EH31.vert)
(Resistingl - Drivingl) 1
EVer v + E(tftg = tyall) | + 0-9DCkg XD fig.1
1 = el =3.708 ft (Distance to resultant

YVeq + 0.9DCftg'1 from face of ftg)

1
B = Bpotlower.1 T twall + E(tftg - twall) =7.0071t
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By
€] = max| —— —ll,Oft =0ft
2

=1.752ft (Within Middle Half of ftg per e
AASHTO 11.6.3.3) Check, { = |"OK" if ——— <1 ="OK"
Callow.1

By
e = —
allow.1 4

"NG" otherwise

Check Bearing Pressure

Per 11.11.4.3 Evaluate bearing pressure with respect to resistance calculated in 10.6.3. Per HITEC p. D24, use the
horizontal portion of the anchor at its base plus the footing width. Evaluate at the strength limit state. Use 100% of the
weight of the retained soil. When Live Load Surcharge is present, Strength | with maximum load factors for vertical loads
and horizontal loads controls. Include the effects of live load surcharge. Since lever arms are calculated from the front face
of the wall, must add to the eccentricity the distance between wall and toe of footing.

. kip-ft
ReSIStmgbrg.l = 1'ZS(DCwall.I'XDC.wall.l + Dcanchor.l'xanchor.l) = 83.342- ft
+1.35(EH1y v XgH1 1 + BH2| yery XgH2.1 + EH3 ] vert XEH3.1) -
+ 1'75’(stert.l'XLS.vert.l)
. . kip- ft
Drivingy,o 1 = 1.35(EH1 | porYEH1.1 + EH2) hor YEH2.1 + BH3 | hor YEH3.1) + 1-75LShor.1'YLS hor.1 = 14-309- i
kip
SVprg.1 = 1.25:(DCyqyi 1 + DCanchor.1) + 1.35:(EV1ay + EVIby + EV2y + EV3) + EV4y) ... = 202935

+ 1.35«(EH11'Vert +EH2| yopg + EH31.Vert) + 1.75.(stert.1)

(Resistingbr | — Drivingy 1) 1
g. rg. 1 3 .
{Evbrg.l'[ SVirg 3 (tfg = twan) | + 1-25DCig 1 XD fig.1
: =4.179ft (Distance to resultant

1 =
brg.1
£ 2Vpre 1 T 1.25DCg from face of ftg)

B
1
ebrg_l = max(7 — lbl’gl ,Oftj =0ft

Effective footing width
Bl - 2ebrg1 =7.007 ft

3V
Ofoot.] = _brel = 2.896-ksf Eqg. 11.6.3.2-1, Rectangular Distibution for
By —2epg Foundations on soil
qRr 1 = 0.45-14.0ksf = 6.3-ksf Conservatively use resistance for 6ft width
qRr.1
CheckBearing; := ["OK" if >1 ="OK"
Ofoot.1

"NG" otherwise
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Designed By: PJL
Checked By:
Date Printed: 1/21/2014

Check Wall Reinforcement

Assume the wall stem is cantilevered above the anchor. Use tallest wall section above anchor.

factors to calculate moments and shears. Use minimum load factor for axial compression.

Calculate Horizontal Loads and resp. Lever Arms at top of Anchor

hyallinternal = Pwall.1 = 3-5ft = 9.562ft
1 2 kip 1
EHy a1 = Eka.wall'ﬁfs'hwall.internal = 1'627'? YEH.wall == Ehwall.internal =
! kip Ly
— : 1 _o kip oy = — . =
ESwair = |0 i diraffic.1 2 5 Pwall.1 =0 LS.wall = % Bwall.internal
(ka.wall'qsur'hwall.internal) otherwise
Kip-ft
Mugo = (15 By YEH wall + 1-75LS walr YLs.wanl) = 7779 0
. kip
Vugan = M (1-5EHyq + 1.75LS 1)) = 2441—=
kip
A _ni'(0'9"70'twall'hwall.intemal) = _1'291'?
Check Moment Capacity
bary .j = 6 Swall == 7in covery,,yy = 2in
by, = 1ft
bar
11
diam,,, | = %in = 0.75-in
Tt-diam .
11
Ayl = WAl - 0.757in”
4 Swall
diam
wall .
dwall = tyal] — COVelyal — =9.625-in
Pmoment = 0-90 Per AASHTO 5.5.4.2.1
Gehear = 0-90 Per AASHTO 5.5.4.2.1

S:\PROJECTS\Bazin Brothers\Jamaica, VT - Fire Drive\Design\LRFD
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Use maximum horizontal load
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Checked By: 16x8 BC - WW2B
Date Printed: 1/21/2014 Fire Road
Jamaica, VT

Verify that fy can be substituted for f, in the equations of 5.7.3.2. This is allowed when

< <0.60.
dS
As -f
Coall = __wallly =1.114-in Simplified equation 5.7.3.1.2-4
0.85-f,B; by,
C
dw_all =0.116 This is less than 0.60 therefore fy can be substituted for f
wall

awau = Blcwall =0.891-in

Awall
Mnga11 = Asganrf, '(dwall -,

Mrwau = d)moment'anall = 31284k1pft
Muwaﬂ-bw =7.779-kip-ft Mrwall
CheckyaliFlexure = |'OK" if ————21 ="OK"
Uwall ®w
"NG" otherwise
Check Minimum Flexural Reinforcement (5.7.3.3.2)
f.:= 0.24- [ ksi = 0.537-ksi AASHTO 5.4.2.6
'—1b 3—1 28 103'4
lgwall = 7 Py twan = 1728 107
_ Lwall Y Distance from centroid to extreme tension fibers.
Yewall = T, =0 Conservatively ignore reinforcement.
Ig.wall 3
Sc.wall = = 288-in
Yt.wall
N3 = 0.67 0.67 = Factor for Grade 60 ASTM A615 rebar
V=12 1.2 = Factor for precast segmental structures
Mer.wall = V391 Se.walr fr = 10-355-kip-ft Simplified AASHTO Eq 5.7.3.3.2-1
1.33Muy,, by, = 10.346-kip-ft
Checkpinsteetwall = |"OK" if Mryy 2 min(1.33Muy by My way) - = "OK”

"NG" otherwise
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Checked By: 16x8 BC - WW2B
Date Printed: 1/21/2014 Fire Road
Jamaica, VT

Shear Resistance at Bottom of Wall (Section 5.8.3.4.2)

The section contains less than the minimum transverse reinforcement specified in 5.8.2.5,
therefore use equation 5.8.3.4.2-2 to determine the longitudinal strain effect factor (B) at
the location of maximum shear.

Mu = maX(Muwall’Vuwall'dwall) In the eqtn below Mu shall not be less than Vu-d,,
| Mul
I + 05Nuwaﬂ + |Vuwau|
£ wall = —— by, 1000-£, oy = 0.52 (5.8.3.4.2-4)
B Eg-Aswall -
Sx_wall = dwall
1.38in
S =5 . =9.625-in
xe_wall x_wall Aggregate gi, - + 0.63in (5.8.3.4.2-5)
4.8 51
Bwall = : =3.615 (5.8.3.4.2-2)
L+ 750"Es_wall N Sxe_wall
lin
O a1 = 29deg + 3500deg-€¢ 51 = 30.832-deg (5.8.3.4.2-3)
Vg = min(0.256¢bydyary, 0.0316- By [feKsivb - oy} = 29.506-Kip (5.8.3.3)
erall = ¢Shear~VnwaH = 26556klp
: Vr
. = . 11
Vitwalr by = 2441 kip Checkyyyiishear = | 'OK" if ————>1 ="OK"
Vuga by

"NG" otherwise

Check Crack Control in Section 5.7.3.4

kip-ft
ft

Msyai1 = M (10 EHy a1 YEH wall + 1-OLSwair VLS .wall) = 5-186
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Checked By: 16x8 BC - WW2B
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) kip
NSwall = _Tli'(1-O'Afc'twall'hwall.internal) = _1'434'?
Ms t
wall wall
ewau = ma N + dwall — T s 115dwall =0.9221t
Swall
. . Cwall
Jwal) = minf| 0.74 + .1 ] ,0.9] =0.855
wall
. 1
lwall = q = 3.898
. wall
- Jwall’
Cwall
Ms, o+ N d wall
s Sewall’ -—
; wall wall'{ “wall = 5 5 347 ksi Stress in Reinforcement at Service
SSwall -~ ~ : TemiTT Limit State
AswallIwall wall dwall ft
de_wall = twall ~ dwarl = 2:375in
d
11
By= 1+ cwa - 1353
0'7’(twall - dc_wall)
Ve = 1.00 exposure factor
ki
700 —2 -,
mn .
Smax = - z'dc_wall =215.733-in
Bs'fsswall'bw

CheckyfaxSpacing = "‘OK" if Sy S Smax = "OK”

"NG" otherwise

Check Minimum Bar Spacing in Section 5.10.3.1.2:

Smin = max(diamwau, 1.33Aggregate g;,m» lin) =1-in

CheCkMinSpacing = |"OK" if sy 2 Spin = "OK"
"NG" otherwise

Check Maximum Bar Spacing in Section 5.10.3.2:

S = min(1.5~t

Sease 18in) = 18-in

wall’

CheskMaxS pacing™ "‘OK" if Sy < Smax = "OK”

"NG" otherwise
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Check Anchor Attachment to Wall

Check Moment Capacity of Connection Bars

Conservatively assume the entire wall is cantilevered about the footing, therefore consider only driving moments. Use total
loads instead of loads per foot. Use 100% of soil weight. Must determine controlling anchor, since tributary width is
variable, not necessarily the anchor at the tallest wall. Assume only top four connection bars resist tension. This
assumption is consistent with HITEC p.D28.

Mu, chor = max(Drivingbrg_1~trib1) =T71.547 kip-ft

bar, ) hor = 9 size of bar

diam, o= Planchor . _ 0 625

ASynchor = %-diamanchorz = 0307in”

n:=6 Number of bars in tension

banchor = tstem = 6-i0 thickness of anchor stem

hgop = 3ft + 6in height of anchor stem

danchor = 30.5in distance from centroid of tension reinforcement extreme compression fiber.

Verify that fy can be substituted for f; in the equations of 5.7.3.2. This is allowed when

< <0.60.
dS
n-As, -f
Canchor = anchor'y  _ < 4140 Simplified equation 5.7.3.1.2-4
0'85'fc'61'banchor
Canchor .. .
- —0.178 This is less than 0.60 therefore fy can be substituted for f
d
anchor

anchor = B1 Canchor = 4-331-in

4anchor
Mngnchor = 1 ASanchor '(danchor T,

M Mn = 234.708-kip-ft

Tanchor = Pmoment MManchor

M = 71.547 kip-ft . Mranchor

Check g nchorFlexure = | 'OK” if T2 21 = "OK”
Yanchor

Yanchor

"NG" otherwise
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Check Minimum Flexural Reinforcement (5.7.3.3.2)

f.=0.537-ksi AASHTO 5.4.2.6
= h 3 3.704 104 in*

Ig anchor = E'tstem' stem = 3-704X 10 in

hstem . . . .
Yt.anchor == = 1.75ft Distance from centroid to extreme tension fibers.

' 2 Conservatively ignore reinforcement.
1
.anch

S anchop = O 1 764x 107-in”

Yt.anchor
ae= 0.67 0.67 = Factor for Grade 60 ASTM A615 rebar
/MA:= 1.2

1.2 = Factor for precast segmental structures

M anchor = ¥3'V1'Sc.anchor fr = 63.426-kip-ft Simplified AASHTO Eq 5.7.3.3.2-1

1.33Muy o by = 95.157 ft-kip-ft

CheCkMinSteelAnchor = |"OK" if Mranchor > min(1.33Mu

anchor’ Mcr.anchor) ="OK"

"NG" otherwise

Check Minimum Steel for Temperature and Shrinkage (11.6.1.5.1 & 5.10.8)

.2 .2 1.30-b -h .2
m m anchor 'stem m
As_ . = max| 0.11 — ,min| 0.60 —, =0.6—
min.anchor ft ft fy ft
2'(banchor + hstem)'g
)
ASmin.anchor Nstem = 2-1'in
ASychor ( +2) = 2.454-in2 Account for extra two bars in compression face
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Check Hook Development of Connection Steel in Wall

Per 5.10.2, A standard hook with a 180 degree bend shall have a 4*db extension, but not less than 2.5 inches. Per
5.12.3, Cover beyond free end of bar shall be 2 inches.

38'0diamanchor
lhyp = —=—=— =10.621"in Basic development length for a Grade 60 bar with a standard hook
f. (AASHTO 5.11.2.4.1)
ksi

Modification Factors to be applied to the Basic Development Length (AASHTO 5.11.2.4.2)

Mstrength =1 Increase by fy/60 for yield strength greater than 60ksi

Mcover = 0.7 0.7 if side cover normal to plane of hook is at least 2.5 inches AND
Cover beyond hook is at least 2.0in

Mstirrups =1.0 0.8 if hook is enclose in with ties or stirrups as specified in 5.11.2.4.2

Myg:= 1.0 Conservatively assume entire area of steel provided is required.

Mlightweight =1.0 1.3 if lightweight concrete is used.

Mepoxy =1.0 1.2 if epoxy rebar is used.

M:=M M

strength'Mcover' stirrups'MAS'Mlightweight'Mepoxy =07

Iqp := max(6in, 8-diam M-lyp) = 7435-in

anchor’

twall.min = COVerya) + ldh =9.435-in

Checkyyall Thickness = | "OK" if tyal 2 twallmin = "OK"

"NG" otherwise
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